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1 CAN TAKE OUT THIS BREAKER, 
INSPECT IT, AND HAVE POWER 
BACK ON THE LINE IN A COUPLE 


OF MINUTES 





GOOD! 
THAT'LL SAvr 
US VALUABLE 
PRODUCTION 
TIME 


Here’s Why This New Removable Breaker Is So Easy to Inspect 


UST loosen two screwbolts—and 

the complete breaker can be 
pivoted outward and lifted free, 
ready for inspection. It is just as 
easily replaced. 


Simple? Yes—simple and easy to 
a degree which invites regular in- 
spection. This discourages long- 
time neglect and avoids shutdowns, 
which are more costly today than 
ever before. 


Plant engineers call it the 3-minute 
breaker. With it, you can reestab- 
lish service after temporary faults 


in less than one minute; inspect 
the breaker in safety, away from 
live parts—in less than two 
minutes; and where load conditions 
have changed, you can interchange 
breaker units in less than three 
minutes. 


Give your production, equipment, 
and personnel complete protection. 
Install these breakers in lighting, 
power, and motor circuits—up to 
600 volts. They will protect both 
the circuit wiring and the appar- 
atus connected to the circuit. A 


THE BREAKER WITH THE DISCONNECT FEATURE 


GENERAL @ ELECTRIC & 


new illustrated booklet (GEA-3600) 
tells where and how to use them. 
Ask the nearest G-E office 
for a copy, or address General 
Electric Company, 


Schenectady, N. Y. 














Catalog No. 52-4 (Out- 
door) Combination 
main and range 
switch, 4 branch cir- 
cuits. Shown above— 
Catalog No. 74-4, in- 
door type. Wiring 
diagram applies to 
both switches. 
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SW t T < i [FS are easy and quick to 


wire. In wide variety, for indoor and outdoor use, 


they save installation time and give you generous 
profits. There are Murray jobbers from Coast to 


Coast. Metropolitan Device Corporation, Brooklyn, 


pany. Cable address: ‘‘McGrawhill, New York.*’ Member A. B. P. Member A. B 
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Motor users approved 
Tuffernell Insulation then 


...and like it better NOW 


“Are windings adequately protected mechani- 
cally as well as electrically?”’ was a question we 
invited motor buyers to ask in 1933. 

It’s still a good question—and in Westing- 
house CS Motors Tuffernell insulation gives 
the right answer. 

For mechanical protection, each individual 
end turn is strongly taped. Combination slot 
cells of treated cloth cemented to fish paper 


hold slot portions of windings firmly in place 
without flexing. 

For electrical protection, accurately con- 
trolled impregnation treatments penetrate every 
part of the winding. Coils are protected against 
damage from moisture, oil, grit, mild chemicals, 
and metallic dust. 

What motor users think of dual-protected 
insulation is shown by the rapidly growing 
number of CS Motors which have gone into 
service in the years since we first announced 
it. Today it is more widely accepted than 
ever before. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 


Westinghouse 











TUFFERNELL 
WIRE 


COMBINATION 
SLOT CELLS 


of treated cloth 
cemented to fish paper 
have reinforcing cuffs 
to give windings added 
protection where the 
coil leaves the slot. 








TAPED 
END TURNS 


hold coils firmly and 
’ prevent chafing of in- 
sulation between turns. 


DUAL PROTECTION 
VARNISH 


applied by accurately con- 
trolled dipping and baking, 
gives final protection against 





moisture, abrasives, and mild 
.... chemicals. 





From the first coating applied on the Tuffernell wire to the final 
dipping and baking processes for protection against moisture, 
abrasives, and mild chemicals, Westinghouse Tuffernell insulation 
meets every requirement of complete dual protection against 
mechanical and electrical hazards. 

The Westinghouse high-frequency test is the final step which 
reveals minute flaws in insulation between turns which might 
cause failure in service, but which ordinary coil tests do not detect. 


RENEWAL PARTS AND SERVICE 


Not only for current models, but for any Westinghouse Motor or 
control device ever built, Westinghouse assumes the responsibility 
of providing renewal parts. They are made with the same tools as 
the original equipment and to the same rigid standards. Parts are 
therefore interchangeable and maintain the original performance. 

The 34 district manufacturing and repair plants are so located 
throughout the United States that parts or service are available 
overnight wherever your plant may be. 


J-21176 


lype CS Motors 
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GUTH G-S-T 


5 
REG. TM 


GUTH EXCELUX 


REG. TM 


GUTH Tru-Co-Lite 
“King of Night” . GUTH Flu-O-Flector 


REG TM . REG. ™ F 


GUTH Utility Flu-O-Flector GUTH Futurliter 
“Industry’s Best Buy” “Eye-to-the-Future Fluorescent”’ 


REG. ™™ REG. TM 





UTH Fluorescent Luminaires are scientifically Guth Fixtures are styled for beauty and efficiency 

G engineered — carefully designed — and ex- —you have extra attractiveness and extra illumina- 
tremely well built to deliver a real job of lighting tion wherever you SELL GUTH FLUORESCENT! 
wherever they're used! There are pa — — _ —_ 
commercial and industrial need. atever the job, 

4 meee Py yew ~~ - think of GUTH first, and you're sure of having a 
Ai — of experience in the satisfied customer! Our Engineering & Layout Serv- 
lighting field, GUTH Fluor-  j¢, Department is at your disposal—no obligation. 
escent is dependable — the Thousands of business men confirm our judgment 
kind of merchandise you like that GUTH Fixtures are, "Fluorescent Lighting's 
to push! ONE Best Buy!” 













Symbol of the THE EDWIN F. GUTH COMPANY  / 


ry Amazing Performance ‘ a 
; ef GUTN Pucrescent 2615 Washington Avenue St. Louis, Mo. 
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An achievement of Anaconda research benefiting 





A tremendous trifle 
trebles power cable life... 


both American Industry and Defense 


I. Is Anaconda’s new construction 
known as Type CB*. It was born in 
the Anaconda laboratories when an engi- 
neer applied the principle of condition- 
ing oil by the introduction of carbon 
black, in a series of experiments then 
being carried on. 

This principle, when applied topaper- 
insulated oil-impregnated cable, more 
than trebled the life of the cable under 
accelerated aging tests. 


The resourceful research that made 
this vast improvement in power cable 
continues unabated by the emergency. 


ANACONDA WIRE AND CABLE 
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In fact, daily it strives to produce better 
wires and cables not only for all-impor- 
tant defense purposes, but also for in- 
dustry at large. And although the latter 
may be delayed in obtaining new and 
improved products, when peace comes 
these products will be ready to go to 
work in the constructive cause of greater 
industrial progress. 41376 


ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York Cit) 
Chicago Office: 20 North Wacker Drive 
Subsidiary of Anaconda Copper Mining Company 
Sales Offices in Principal Cities 




















This famitiar trademark 
_ identifies Anaconda 


products. It symbol- 
_ izes the best efforts 
of man and science. 


# Reg. U. S. Pat. Off. 
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MEMO... 


Adequate Wiring . . . . . suffers somewhat in the 
shortage. Preference rating on small homes in defense 
areas can be used for only a stipulated number of outlets 
per room. 

League managers meeting in Washington were not 
downhearted. Emphasis will be centered on getting the 
most utility out of the limited jobs with provisions for easy 
extension to fill A-W specifications as soon as materials 
are available. 


— 


Rats . . . . . add to tool inventory—one cage of mis 
cellaneous rodents. Following an item last month about 
Harlan Buller and his white mice for fishing underground 
lines, Ed Raetz of Rochester, Minnesota tells about using 
large and ferocious butcher shop rats to the same end. 


ae 


Boom Town..... ten or eleven trailers on the 
front lawn, homes hurriedly remodeled into tiny apart- 
ments with chicken wire, orange crates and cardboard— 
dime store cord carrying loads protected only by trans- 
former cutouts—these appalling conditions are. apparent 
wherever new plants have risen in open prairies. 

Pat Hyland, chief inspector of the Indiana Fire Mar- 
shall’s office, has delegated a corps of inspectors to boom 
towns in his state. They inspect, make recommendations, 


and work closely with local contractors. They report 
complete success in cleaning up one town. ‘They are 
now working on two more. And one of these days Pat 
will tell us the ways and means. Watch for his story. 


Be: 


Priorities ..... an Indiana contractor absent-mind- 
edly answered his phone. “Priority speaking”. But the 
priorities problem is serious business and deserves executive 
attention in every concern. 

An early indifference, while material filled the shelves 
and wholesalers made immediate deliveries, is paying off, 
mostly in aspirin. It is simple enough when you track 
it down. Contractors delivered from stock or their whole- 
saler without regard to the status of the job. It was all 
business and the cash register made a gentle racket. 

Then came restrictions, not very fussy at first but steadily 
tougher. Manufacturers put the slug on the wholesalers 
for reports on the percentage of defense business. Jobbers 
pleaded with their customers to pass on priority numbers. 

They are still pleading, through large canine teeth. No 
priority—no delivery. The tough part of the situation 
is that so many orders, entitled to priority status, have 
gone through as non-defense because the fellow at the 
end of the chain did not grab himself a number when he 
could just as well have had it. The net result goes all the 
way back. The wholesaler gets 60 per cent deliveries 
when he might be getting 85. The manufacturer sees 
his raw material order trimmed 10 or 15 percent more 
than it should be. 
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F your business is a good old American 

peace-time business maybe you're wonder- 
ing why your GRAYBAR Man sometimes turns 
down the other street, and isn’t able to call 
as often as he used to. » » » Actually, your 
GrayBaR Representative is more concerned 
about this occasional neglect than you are. 
He'd like to keep coming down your street just 
as regularly as ever. He knows that it will be 
“Main Street” again one of these days. He 
wants to preserve the stable, long-lasting rela- 
tionships you've helped him to build. 

But, that’s where the Old Gentleman With 
the Beard comes into the picture. He says: 
“DETOUR”, and you don’t talk back to your 
Uncle Sam. Because he knows that electrical 
ways of doing things are vitally important to 
time-saving production, he keeps re-routing us 


THE OLD GENTLEMAN WITH THE BEARD Says: WETOUR” 


down the highway that leads to National De- 
fense. As you know, many of the electrical 
supplies we ordinarily keep in stock for you 
must now be distributed only to those who 
hold priorities. In addition, many new calls for 
service assistance come from folks who are try- 
ing desperately to meet the nation’s essential 
defense needs, and GRAYBAR is required to give 
them preference. 

We think you'll realize that we can’t hold 
back on the Old Gentleman, even though the 
Detour often takes us away from the places 
we'd like to go and the people we'd like to see. 
And we hope you'll welcome us back on Main 
Street with the same friendly greeting, once the 
bars to prompt delivery of all your electrical 
needs are down again. 











GRAYBAR in over 80 principal cities 


Gaeculive Offices: 
GRAYBAR BUILDING 
NEW YORK 
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ADVANCED 
CIRCUIT 


Modern methods of elec- 


trical distribution are em- 


ployed in the recently com- 
pleted New England Mutual 
Life Insurance building at 
Boston. Ideas are especially 
applicable to flush fluores- 
cent lighting where frequent 
changes in fixture location 
might be necessary. 


By August Eckel 


HE new home of the New England 

Mutual Life Insurance Company, 

just turned over to the owners by 
the Turner Construction Company, of 
New York City, is one of Boston’s most 
modern commercial buildings. The ten 
story structure with two four story at- 
tached wings, designed by Cram and 
Ferguson, Boston architects, has an im- 
posing, yet strikingly simple granite 
exterior. The interior finish construc- 
tion embodies removable suspended 
acoustical tile ceilings and removable 
transite walls and partitions, providing 
a measure of flexibility in office layout 
that is unique in commercial buildings 
today. 

Modern design does not end with the 
building structure, but is carried 
throughout the entire electrical system, 
which was installed by 
the Hixon Electric Company, electrical 
contractors and engineers of Boston. 


designed and 
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BRANCH 
DESIGN 





Flexibility of office layout demands 
flexibility in the electrical circuiting, 
for both power and light. This consti- 
tuted the central theme around which 


the wiring was designed. 
Service and Feeders 


First consideration of flexibility and 
adequacy must be given to the electrical 
service, main feeders and subfeeders. 
Here two entirely separate services 
from utility lines feed the building. 
Each consists of nine 34-inch transite 
ducts. terminating in two transformer 
vaults in the building sub-basement. 
One vault contains two 500 kva, 13,- 
200/120/208 volt, 3-phase, 4-wire, non- 
inflammable liquid filled, network 
transformers with associated network 
protectors and auxiliary equipment. The 
second vault contains a similar trans- 
former with provisions for a fourth in 
the future. 

The secondary distribution consists of 
parallel sets of buses from each trans- 
former vault, terminating at a common 


bus on the main switchboard. Each set 























of buses consists of three 5-in. by 3-in. 


and one 23-in. by j-in. (neutral) ven- 
tilated square copper tubes, with a 
carrying capacity of 5000 amperes and 
2600 amperes respectively. The buses 
are enclosed in a sheet steel duct with a 
ventilating grille on the top. Both serv- 
ices are used under normal conditions, 
with the load divided equally on each. 

Distribution throughout the building 
emanates from three distribution boards, 
located at strategic points in the sub- 
basement. Two parallel feeders are run 
to these boards. Each consists of three 
1,500 mem and one 750 mcm varnished 
cambric cables in 6-in. conduit. Circuits 
from these boards terminate in distri- 
bution panels located in wiring closets 
on each floor, mounted directly above 
each other in the riser shaft. 
panels, in turn feed branch circuit sub 
throughout each floor 
in these cabinets 


These 


panels located 
area. Spare capacity 
provide for future branch circuit panels 
In the four story wings, the feeders are 
of sufficient capacity to permit the ex- 
tension of wing to the full ten 
story height. 


each 








VENTILATED BUS connects the transformer 

room with the main switchboard. Bus tie 

from second transformer room is at right of 
switchboard. 


Safety demands that buildings have 
means of supplying emergency 
power for necessary lighting and power 
use in case the normal current supply 
fails. The emergency system in this in- 
stallation consists of a 25 kw. 


some 


motor- 
generator set connected to an independ- 
ent utility direct current service. An 
automatic electric transfer switch cuts 
in the motor-generator set if both nor- 
Emergency cir- 
stairways, exit lights and 
lighting outlets in 
controlled 
only from a cabinet in the engineers 


mal a.c. services fail. 
cuits for 
miscellaneous local 
the bank and building are 
room. Assembly hall lights and exit 
signs are controlled from a panel on the 
stage. 


Branch Circuit Network 


Flexibility for underfloor and over- 
head outlets was the prime consideration 
in designing the branch circuit system. 
The telephone, low tension and conven- 
ience outlet systems are run in a net- 
work of miles of 
underfloor ducts with 900 junction boxes 
and provisions for outlet connections 
along each two feet of the duct. The 
three systems are installed side-by-side 
in parallel ducts. 

The conventional one-line system of 
conduits from the panels to a series of 
overhead lighting outlets was discarded 
and an unusually flexible grid system 
used. This branch circuit lighting grid 
is composed of 4}4-inch square outlet 
9-ft. centers 
throughout the entire floor areas. The 
bottom of each outlet is 15-inches above 
the finished hung ceiling. All 


approximately 20 


boxes mounted on 3-in. 


outlets 


10 











CONTACTOR PANEL with color coded plug 

controls the fluorescent lighting. 

Switches, not yet installed under the panel, 
Operate the contatturs. 


fuses 
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TRANSITE PANELS mount in the slots of this 

steel furring to enclose the distribution panels. 

Entire finished wall can be removed in sec- 
tions for utility repairs or extensions. 


S22 


12°12 "x6" LB. 


n 
/3 hole in 
girder for 
branch 
circuit 
condut 
/ 


¥ 


To aay. outlet. 


GRID SYSTEM. This typical section shows the conduit arrangement for the lighting 


branch circuit erid system. 


are interconnected with }-inch conduits 
containing No. 14 conductors, the num- 
ber depending upon the actual circuit- 
ing. Four conduits enter each box. The 
grid is fed by a series of }-inch con- 
duits containing four-conductor No. 14 
cables which are connected to the panels. 
Branch circuit panels are fed by four 
No. 2 conductors in 14-inch conduit 
from the main distribution panels in the 
wire cabinets, 

This particular system of branch cir- 
cuit design is especially applicable to 
the fluorescent trough system which con- 
stitutes the majority of the building 
office lighting. Since the trough is of 
the type that snaps into the T slots sup- 





.ing panels are 


All l' ghting outlets are interconnected in this fashion. 


porting the acoustical tile ceiling, relo- 
cation of the lighting units is compara- 
tively simple. Flexible conduit jumpers 
connect individual troughs to the grid 
outlets and contain enough slack to per- 
mit moving the troughs 12 to 24 inches 
either side of the outlet. The tile ceil- 
furnished in 12-inch 
widths. If a more radical change in 
location is new flexible 
jumpers of sufficient length can be in- 
stalled and the unit connected. 

Since fluorescent continuous troughs 
with single lamps mounted end-to-end 
provide artificial light in the office sec- 
tions, stroboscopic effect had to be care- 
fully considered when planning the 


necessary, 
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circuits. This was minimized by con- 
necting the lamps to different phases of 
the 3-phase four-wire system in such a 
manner that no two lamps directly oppo- 
site or adjacent to each other were on 
the same phase. Thus, every third lamp 
in either direction was connected to the 
same phase of the system. 


Lighting Control 


Control of the lighting proved a 
rather difficult problem. Local switches 
could not be placed in the partitions 
which were of the removable type and 
might be changed at any time to con- 
form to new office layouts. The troffers 
were installed.-at right angles to the 


WIRING CABINET in the riser shaft contains 
the lighting distribution panel, low tension, 
telephone, A.D.T. and electric clock panels. 
Long trough at bottom is a cable strain box. 


Electrical Contracting, December 





windows, but the units were to be con- 
trolled in rows parallel to the windows: 
So here again, the interconnected grid 
system provided the necessary raceways 
for the switch legs controlling rows of 
lamps at right angles to the troffers. 
To accomplish this control, the office 
area was divided into sections with a 
toggle switch for each section. These 
switches were mounted in gangs under 
the lighting branch circuit panel and 
each switch was connected in series with 
the holding coil of a three-pole contac- 
tor which controlled the three phases of 
the 3-phase, 4-wire branch circuit. 
These contactors were included as an 
integral part of specially designed 
branch circuit panels. Color coded plug 


FLEXIBLE JUMPERS from the grid system out- 
let connect the fluorescent troughs to the 
branch circuit conductors. Removable acou- 
stical tile sections provide access. 





SHAFTS OF LIGHT flood the ground fluor 

offices of the New England Tel. & Tel. Com- 

pany. Troffer system is typical of the lighting 
installed throughout the building. 


fuses protected each live leg of the cir- 
cuit. Confusion and errors in making 
connections were avoided by standard- 
izing on the following color coding for 
the branch circuits: 


Phase A—Red 
Phase B—Yellow 
Phase C—Black 
Neutral—White 


In general, the troughs were mounted 
on six-foot centers. Those in the gen- 
eral office areas were of the open type; 
those in the private offices were 
equipped with diffusing glass panels for 
decorative purposes. The open trough 
type were of such a design that normal 
glare was minimized. 

Maintained illumination intensities of 
approximately 35-40 foot-candles are 
provided throughout the building by 
about six miles of fluorescent troughs 
consuming approximately 400 kilowatts 
of energy. 


Future Capacity 


Commercial buildings as well as in- 
dustrial plants must make provisions for 
future growth and changes. The elec- 
trical system in this building has been 
designed for future additions to the 
present 10-story section as well as tak- 
ing care of the addition of six more 
stories to each of the present four-story 

[Continued on page 38] 


CONTINUOUS TROUGHS with fluorescent lamps 
mounted end-to-end are mounted flush in the 
suspended ceiling. Those in private offices 
are glass enclosed. 


CAPACITOR 





Types, characteristics and applications of single- 


phase capacitor motors in modern practice. 


By D. A. Yates 


General Electric Co. 


Sche ne ctad) > 


POLY PHASE squirrel-cage in- 
duction the 
simplest most reliable 
methods for converting electrical to me- 


motor is one of 


and 


chanical energy, since the only wearing 
parts are the bearings. The starting 
and running torques of a polyphase 
motor are developed by the rotating 
field which is produced by the two-or 
three-phase current in the stator. 

But, in a single-phase motor, it is 
necessary in some way to effect a phase 
displacement which will produce a ro- 
tating field. Although there are several 
methods of accomplishing the phase- 
angle displacement, the capacitor-motor 
is the nearest approach to the simple 
polyphase squirrel-cage induction pro- 
cess and, hence, the nearest thing to an 
ideal single-phase motor. 

The modern capacitor-motor is a 
versatile machine and may be designed 
for any type of load. It consists of only 
five electrical parts—a cast-aluminum 
rotor that is practically indestructible; 
a dependable starting and running wind- 
ing, well insulated for severe operating 
conditions; a centrifugally operated 
transfer mechanism or voltage relay, 
that. in actual service has been known 
to operate millions of times * without 
attention; and a compact, dependable 
capacitor with a service record nearly 
100 per cent perfect. 

The fundamental principle of start- 
ing a single-phase motor with capaci- 
tance was pioneered by Dr. Charles P. 
Steinmetz as early as 1897. The elec- 
trical industry was then in its infancy 
and bulky. 
The contrast in size and weight between 
the present capacitor motor and the 
early motor with its separate capacitor 


and this design was large 


is shown in the picture. 
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Although a few capacitor motors 
were built in the early days, the idea 
commercially dormant for 
nearly 30 years. This was principally 
because of the cost of capacitors, then 
a major portion of the total motor cost. 
During this time, the requirements for 
single-phase motors were served well, 
however, by various forms of repulsion 
motors, in spite of their disadvantages 
of noise, a wound armature (rotor) and 
need for adjustment and maintenance of 
commutator, brushes, and associated 
parts. 

But in the late twenties, the growth 
of radio stimulated fundamental re- 
search and development on capacitors 
resulting in low-cost, long-life units. 
With improved capacitors and the in- 
creasing demand for single-phase motors 
to meet the needs of modern industry, 
the capacitor motor developed rapidly. 
Industry’s requisites in a single-phase 


remained 


motor were freedom from radio inter- 
ference, quiet and smooth operation, 
simple and compact design, reduction of 
maintenance, and low-cost operation. 
The fact that there are over five mil- 
lion capacitor-motors in use today at- 
tests to the reliability and satisfactory 
service they now give. It is pertinent, 
therefore, to consider briefly how a ca- 
pacitor-motor operates, and the three 
general forms of design used to obtain 
the various electrical characteristics re- 
quired for present-day machines. 


Permanent-Split Capacitor-Motor 


We show, in Figure 1 a schematic 
wiring diagram for a permanent-split 
(or single value) capacitor-motor. A 
‘starting” (or auxiliary) winding, with 
a capacitor in series, is connected across 
the line, in parallel with the “running” 
(or main) winding. The physical dis- 
placement of the windings—and the 
phase displacement of the current, 
caused by the capacitor—produce a re- 
volving magnetic field which starts the 
motor turning. This motor is normally 
designed to have good running charac- 
teristics. And since the value of the 
capacitance is constant, and not selected 
for starting conditions, the starting 
torque is low. 

Obviously its applications are those 
where starting torque is seldom more 
than 50 per cent of full-load torque. The 


‘ 

















CONTRAST—To the right a 1-hp. capacitor and motor built in 1901, motor weight, 260 lbs.; 


capacitor weight, 85 lbs. 


On the left the present-day capacitor motor, with built-in 


capacitor that weighs only 70 lbs. 
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starting current is two to three times 
the full-load current and the maximum 
or breakdown torque is usually at least 
twice the full-load torque. Inherently 
this design has a relatively high eff- 
ciency and power-factor. 

The permanent-split capacitor-motor 
is used on direct-connected fans and 
blowers, small centrifugal pumps and 
similar applications, where the load at 
starting is essentially limited to bearing 
friction. It is particularly applicable 
where some speed change is required, 
since the speed of the motor can be ad- 
justed by varying the applied voltage. 
It is most popular in fractional-horse- 
power ratings, as polyphase power is 
usually available on large direct-con- 
nected fan and blower installations. 

Any number of different speeds with 
fan or blower load can be obtained, 
ranging from normal speed down to 
about 50 per cent synchronous speed. 
These speeds are obtained by a multiple- 
position switch, such as a ring-wound 
transformer-controller. This connects 
to different leads on an auto-trans- 
former, thereby varying the voltage ap- 
plied across the main windings. See the 
picture marked Figure 2. 


Capacitor-Start Capacitor-Run Motor 


When capacitor-motors are required 
to have greater starting torque, it is 
necessary to match the impedance of 
the capacitor to the starting impedances 
of the motors. The winding impedances 
are much lower when starting than 
when running. Consequently the rela- 
tively low impedance of starting capaci- 
tor is comparable with the winding im- 
pedance at start. The impedance of the 
capacitor does not change as the motor 
comes up to speed, therefore, at running 
speed, the low impedance of the capaci- 
tor constitutes a virtual short-circuit. 
The losses in the windings would be 
quite severe if the starting circuit were 
not opened. This is accomplished by a 
centrifugal switch of very simple, re- 
liable design. 

The diagram marked Figure 3 shows 
the connection of a_ capacitor-start 
capacitor-run motor. When the motor 
comes up to speed, a centrifugal switch 
or voltage relay cuts out the starting 


ENS ai itolan 


Capacitor 
winding 
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Auto- 
biselal-siel teal 4a 


FIG. 1 WIRING DIAGRAM for a per- 
manent-s plit capacitor-motor. 


FIG. 2 CONNECTIONS for an auto 
transformer, that varies the voltage 
across the main windings. 


FIG. 3 DIAGRAM OF CONNECTIONS 
for a capacitor-start, capacitor-run 
motor. 


FIG. 4 A CAPACITOR—Start, induc- 
tion run machine is hooked up this 
u'ay. 


capacitor at about 75 per cent speed. 
Then the motor operates with only the 
running capacitor in the circuit. This 
capacitor has fewer microfarads than 
the starting capacitor. It therefore, has 
a higher impedance which more nearly 
matches the running impedance of the 
motor windings. By using such a ca- 
pacitor in the circuit at running speed, 
a much higher ratio of break-down 
torque to starting current is obtained. 


Capacitor-Start Induction-Run Motor 
The capacitor-start induction-run de- 


sign connections are shown in Figure 4. 
Here the centrifugal switch or voltage 


Running 
capacitor 


Centrifugal 
switch or 
voltage relay 


Starting 
capacitor 


PNOE Si itehan’) 
winding 


Centrifugal 
switch or 
rol boleh Ma aleh 7 


Starting 


capacitor 


Starting 


winding 


relay cuts out both the capacitor and 
the starting winding, and the motor 
operates on the main winding as an in- 
duction motor. 


Motors with or without running ca- 
pacitors are usually designed to have 
substantially the same efficiency. It is 
possible to offset partially the cost of 
the running capacitor by reduction in 
the amount of copper and iron when a 
running capacitor is used. However, it 
may be more economical to obtain de- 
sired characteristics without the use of 
a running capacitor. This is a point 
which is determined for each rating by 
the designer, based on his experience, 
the application requirements, and manu- 
facturing considerations. 

One or the other of the latter two de- 
signs are now used extensively—for 
normal-torque applications, such as cen- 
trifugal pumps, belted fans, and blowers, 
and machine tools; and for high-torque 
applications, that may start under heavy 
load, such as air compressors, recipro- 
cating pumps and hydraulic lifts. The 
particular design depends on the horse- 
power rating, starting and maximum 
torque requirements, and _ acceptable 
starting current for a balance of all the 
electrical characteristics. 
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FIFTY VARIETIES of fluorescent lighting equipment are installed in this demonstration 
laboratory permitting direct comparison between different types of lighting units. 
lighting problems may also be set up and studied here. 


SPECIALIS 


Special 





T$ 


in FLUORESCENTS 


The Gamp Electric Company of St. Louis has taken leadership in lighting through 


competent engineering, enlightened salesmanship and industry cooperation 


HEN a St. Louis merchant 

wants light, the chances are he 

will call on the Gamp Electric 
Company, electrical contractors, and 
sign up on the spot. That is good business 
for the contractor. And it happens be- 
cause they have made it good business 
for the customer. 

The Gamp brothers—Leo H. and 
George L.—became interested in light- 
ing back in the days when 150-watt 
lamps on 14-foot centers was “high 


level” lighting. They liked it. They got 
down to serious specializing in 1932. 
Few people, they found, knew or under- 
stood even lighting fundamentals at that 
time and engineered jobs were rare ex- 
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ceptions. Today practically all of the 
lighting equipment sold and _ installed 
by the Gamp Electric Co. is a result 
of careful illumination engineering. 
The firm occupies a two-story build- 
ing in downtown St. Louis with excep- 
tional facilities for lighting sales, includ- 
ing a fluorescent lighting demonstration 
laboratory.. This is a large room 45-ft. 
long and 25-ft. wide with an 11-ft. 6-in. 
ceiling, attractively decorated and fully 
air-conditioned. Attached to, suspended 
from or recessed in the ceiling are 50 
types of fluorescent lighting equipment. 
For demonstrating lamps, brackets or 
other specialized equipment there are 
two niches, 5 by 3-ft. and 30-in. deep 





with a convex cross-section, at the end 
ot the laboratory. 

To energize the ceiling fixtures, the 
ceiling is studded with outlets con- 
nected to compact switch panels at the 
wall. Each outlet is individually con- 
trolled. The switch numbering is keyed 
to large 14-in. nickel plated figures at- 
tached to the ceiling adjoining the fix- 
tures controlled. 

This fluorescent lighting laboratory is 
an outgrowth of the fixture display room 
idea, with this important difference: the 
fluorescent lighting units of different 
types are not hung as individual units 
but in groups or patterns, as they would 
be installed for normal service. Thus, a 
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of the sales job. 


group of RLM two-lamp units, for in- 
stance, may be directly compared with 
a similar pattern of troffer units. 

The laboratory serves many purposes. 
It is a frequently used meeting room 
for various electrical groups in the city 
of St. Louis. The Illuminating Engineer- 
ing Society chapter is the guest of the 
Gamp Electric Company for its pre- 
vacation meeting each year. The labora- 
tory also serves as a conference room 
for discussing proposed lighting meth- 
ods with the customer and_ various 
effects can be readily produced, with 
hard boiled instruments to umpire the 
controversies. Also, if the customer’s 
lighting problem is complicated, it can 
be reproduced in the laboratory and 
suitable lighting equipment tried out. 

The Gamps report, however, that on- 
the-job demonstration is still one of 
the most effective selling methods they 
have used. Trial installations, on the 
customer’s premises, providing at least 
double the original foot-candle intensity 
with due regard to light direction: and 
glare elimination will almost invariably 
stick. And the most effective sales talk, 
they say, is to sell light—intensity, color, 
quality—and the use value of modern 
illumination, leaving fixtures, wiring 
and light bill savings or increase in the 
background: 

In addition to the Gamps, the light- 
ing sales department includes D. J. 
Hindle, layout engineer and estimator 


ENGINEERED LIGHTING és the rule and good layouts are part 
Engineer D. J. Hindle sees that foot- 
candles go where they are needed. 
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and a staff of four salesmen. Job leads 
are produced by “cold” calls, from 
architects and engineers, permit records 
and any source indicating remodeling 
or building activity. 

The follow-up includes a layout and 
design service, trial installations and 
frequently a conference in the labora- 
tory. An important feature of the sales 
plan is close cooperation with the job- 
bers. If a jobber salesman does the leg 
work or supplies the lead, the Gamps 
will follow through with engineering, 
wiring and layout using that jobber’s 
line of lighting equipment. Thus the 
jobbers have nothing to gain by direct 
competition and everything to gain by 
full cooperation with the contractor. 

As lighting equipment dealers, the 
Gamp Electric Company also promotes 
and sells its own lines, including such 
nationally known products as Daybrite 
and Curtis. And by virtue of a strong 
sales tradition, they don’t worry much 
about the cheap tin shop specialty com- 


‘petition. In fact, they look upon price 


competition as one of the least facing 
the electrical contractor specializing in 
lighting. 

“Our big job,” they say, “is to: make 
the customer understand what lighting 
can do in his business. And we apply 
modern engineering to give him the 
best light we can, with the best equip- 
ment available today, at a price he can 
afford to pay.” 


AMONG TYPICAL Joss recently installed by Gamp Electric 
is this troffer installation in an office providing 50 foot- 
candles on the desks. 






LIGHTING DESIGN /s an important specialty 
for Leo H. and George L. Gamp, executives 
of the Gamp Electric Company, in St. Louis. 
Sound engineering, laboratory demonstration 
and trial installation pave the way to satisfied 
lighting customers. 





KEEP OVERHEAD 
UNDER CONTROL 


Another bit of sound counsel to management by an experienced busi- 


ness analyst who has specialized in service to electrical contractors. 


By Arthur Roberts 


\\ ERE’S one for Ripley,” 
Phil 
tractor, when I dropped in to 


said 
Adams, electrical con- 
see him the other day. John /unis, who 
runs an electrical contracting business 
He and 
Adams are great pals and compare their 


business 


in the next town, was there. 
experiences periodically. 
Adams went on to tell me. 

“Tunis has the same class of trade | 
have” he said, “We buy our materials 
and equipment from the same sources 
1939, Tunis did 
I did $121,600, so we 


on yearly 


at similar prices. In 
£121,000 in sales. 
neck-to-neck volume. 
Our costs and overhead expenses were 


were 


about the same, so our net profits varied 
only $30. In 1940, strikes in the terri- 
tory hurt local sales and John’s volume 
dropped to $100,800 mine 
tumbled to $101,400. So we were still 
running neck-to-neck in 1940.” 

“Now, here’s the pay-off. In 1939, 
my net profit was $30 more than John’s. 
In 1940, when we again experienced a 
similar sales volume John’s net profit 
was $6,576. My net profit was $2,274. 
This gave John Tunis $4,181 more than 
me. Can you figure it out?” 

Such similarity of figures in the same 
territory isn’t so unusual as to be “one 
for Ripley”. Neither is a wide variation 
in net profit between electrical contract- 
ing establishments with almost identical 
set-ups and sales. It seldom is brought 
into sharp focus by word or pen because 
comparatively few contractors get to- 
gether and compare notes as Adams and 
Tunis do. What was a “Ripley” to these 
contractors is no puzzle to an account- 
ant or commercial counselor. 

The joker lies in the ratio of fixed 
to variable expenses. Many contractors 
think that an expense is an expense. 


while 
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insofar as 
the dollar-for-dollar obligation is con- 


But although this is correc 


cerned, there is a big difference between 
a fixed expense and a variable expense 
in its effect on profits when sales swing 
low. Then a high ratio of fixed expense 
may make it impossible to show a satis- 
factory profit with the 
management. 


best business 

Let’s consider the comparative state- 
ments Adams’ and Tunis’ 
operating figures for 1939 and 1940. 
These statements show with X-ray clar- 
ity that the ratio of fixed expenses to 
variable expenses is an important fac- 


covering 


tor in the successful operation of an 
electrical contracting business. 

Notice that in 1939, Adams’ ratio of 
fixed to variable expense was two to 
one or his fixed expenses were twice as 
many dollars as his variable expenses. 
But Tunis’ ratio was just the opposite. 
His variable expenses were twice his 
fixed expenses, or a variable to fixed 
ratio of two to one. In 1940, Adams and 
Tunis, sensing the downward trend of 
sales, began to cut expenses to keep net 
profits in line. Their fixed expenses 
were constant and could not be reduced 
so they had to concentrate on variable 
expenses. 


Both contractors cut their variable 
expenses 30 per cent, indicating that 
they were equally efficient with the nip- 
pers. But Tunis’ ratio of variable to 
fixed expense enabled him to use ex- 
pense control more effectively. 

Adams’ proportion of variable ex- 
Even though he 
cut close, his efforts were stymied by 


penses was too low. 
the high ratio of fixed expense, which 
he couldn’t cut. Tunis, on the other 
hand, with a bigger field to work in 
with his $28,220 in variable expenses 
against Adams’ $14,180, took a grand 
slam at this portion of his overhead in 
1940 and saved $8,466. He may have 
been able to effect some of this economy 
in 1939 but some electrical contractors 
forget their overhead in the years of fat 
and try to economize only in years of 
lean. 

The important thing to remember in 
this connection is that you should never 
let your fixed expense loom so high in 
ratio to variable expense that you can’t 
effect satisfactory economies if sales 
veer off. I have known cases where 
the ratio of fixed to variable expense 
ran eight to one without serious effect 
on profits when times were prosperous. 
But when sales sought a lower level, a 











PHIL ADAMS 
Total overhead expense................... ee itaidih watnwstaciteliacauine $42,540 
Total overhead expense 1940. . 38,286 
Decrease......... 30 per cent of $14,180 variable expense.......... $4,254 
JOHN TUNIS 
Total overhead expense................... ae eee ae $42,330 
Total overhead expense................... 1940 33,864 
Decrease _....+++.30 per cent of $28,220 variable expense.......... $8,466 
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1939 


PHIL ADAMS 


Margin on sales 
Overhead expenses 


Fixed expense 
Variable expense . . 


Total overhead expense 


Net profit on sales 


Margin on sales 
Overhead expenses 
Fixed expense 
Variable expense 


Total overhead expense 


Net profit on sales 


wipe-out of the entire variable expense, 
all the reduction it was possible to make, 
would not prevent an operating loss. 
Undue expansion will sometimes sky- 
rocket fixed expenses haphazardly. This 
explains why some manufacturers are 
not too keen about expanding these days, 
because the fixed charges that expansion 
brings with it cannot be discarded when 
sales tailspin. The same holds true for 
all business enterprises. If you load 
yourself up too heavily with fixed ex- 
penses when business skyrockets, you 
may not be able to get out from under 
when it resumes a normal trend or dips 
below normal. This does not mean that 
you should throttle reasonable expan- 
sion. Just consider all circumstances 
carefully, before obligating yourself to 
carry fixed expenses that you can’t cut, 
because they cannot be discarded so 


$28,360 (2) 
. 14,180 (1) 


Margin on sales 


1939 


JOHN TUNIS 


Overhead expenses 


Fixed expense 


$42,540 


Variable expense . .. 


$14,110 (1) 
28,220 (2) 


Total overhead expense 


Net profit on sales 


Margin on sales 


Overhead expenses 


Fixed expense 


Variable expense 


Total overhead expense 


Net profit on sales 


readily as variable expenses. 

There is no standard ratio against 
which to check your proportion of fixed 
to variable expenses. In the electrical 
contracting field, my studies show that 
the fixed to variable ratio gyrates from 
one to two and a half to one to six. You 
will naturally ask, “If the ratio varies 
inconsistently with sales and profits, 
what policy shall I pursue in checking 
this important factor in expense con- 
trol?”. I would suggest that you try 
to— 

1. Maintain a ratio of at least three 
variable to one fixed. 

2. “Eagle-eye” variable expenses at 
all times to keep them at minimum. 

3. Refrain from saddling your busi- 
ness with a fixed expense, unless you 
have considered all circumstances care- 
fully. 





4. List fixed and variable expenses 
on your profit and loss statement sepa- 
rately so that the two classifications will 
stand out in bold relief for comparative 
study from month to month or period 
to period. 

A change in the ratio may not mean 
disaster, in fact, it may be for better- 
ment. Nevertheless, this ratio should be 
watched and any change probed imme- 
diately. 

It won’t be hard to make sales during 
the next year or so because we are now 
enjoying a seller’s market. But it will 
be difficult to salvage profits on the sales 
made unless you maintain top standards 
of efficiency on expense control. One 
way to accomplish this is to see that 
fixed and variable expenses are safely 
proportioned so that, unlike Phil Adams, 
you don’t go under with overhead. 





items usually classified as fixed 
expenses are: 


Rent 

Depreciation 

Taxes 

Insurance 

Interest on long-term loans and 
mortgages 

Heat, light, power and water 

Allowance for bad debts 
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Allowance for loss on materials 


items usually classified as vari- 

able expenses are: 

Salaries of executives, owners, sales- 
men and other employees 

Bonuses and commissions 

Office expense 

Unproductive labor 

General supplies 





Advertising 

Maintenance and repairs 

Incoming freight, express and cartage 

Legal and accounting services 

Travel, dues, subscriptions, donations 

Telephone and telegraph 

Truck expense 

Interest on short-term borrowings 

Miscellaneous expense, such as credit 
report fees or petty cash items 






FIGURING Control Wiring 
















































CONTROL PANELS for central air conditioning systems may be delivered assembled or 
may have to be fabricated on the job. This is one point the contractor must clear up. 


ONTROL which 
monly embraces all control cir- 
cuits in an electrical system, has 

been a stumbling block for many esti- 
mators in the past. It undoubtedly will 
continue to be in the future. This is 
chiefly due to the fact that there are 
usually involved new types of equip- 
ment and wiring diagrams that, on first 
glance, present an almost unintelligible 
maze of circuits and connections, To 
some it might be almost frightening. 
Others may take it in their stride. 

One of the most common types of 
control wiring is that encountered in 
heating, ventilating and air condition- 
ing installations. Unfortunately, a 
common practice of late is to leave a 
divided responsibility between the elec- 
trical contractor and the other mechani- 
cal trades involved, with respect to the 
furnishing, setting, connecting and ad- 
justing of the various controls. 

This results in an indefinite factor for 
which an allowance must be made in 
an estimate that often is 
either too high or too low. This is 


wiring, com- 


preparing 


sometimes responsible for the loss of a 





1s 


job which might have been obtained 
without the inclusion of the unknown 
safety factor which was provided be- 
cause of the lack of information regard- 
ing the scope of the work involved. 

Well, what can we do about it? Just 
this. Each electrical contractor must 
cover the following points: 


1. In addition to the electrical specifi- 
cations, the heating, ventilating, plumbing, 
air conditioning and oil burner plans and 
specifications must be carefully checked. 


2. The type, style, voltage and number 
of each type of equipment to be installed 
or connected should be determined. 


3. It is important to verify who is to set 
each piece of control equipment, inasmuch 
as some kinds are already mounted on 
materials or equipment furnished and set 
by others. For example, motorized valves 
come completely assembled. 


4. Additional fuse and/or switch pro- 
tection, to conform to Code requirements, 
is necessary on certain pieces of equipment 
such as transformers for thermostats. This 
is not provided by the trade furnishing the 
equipment and must be supplied by the 
electrical contractor. Sometimes a_ panel 


containing a number of pieces of unwired 





Control wiring for 


heating, ventilating and 


air conditioning involves 
divided responsibility 
among mechanical trades. 
Here are a few points to 
check up when figuring 
such work. 


By Frank J. Bray 
E. J]. White Company, 
Newark, N. J. 


control equipment is furnished. And this 
invariably requires considerable field labor. 


5. Careful attention should be paid to 
the adjustment of apparatus. Some types 
require a considerable amount of experi- 
menting in the field to secure proper oper- 
ation. A lot of this is due to varying con- 
ditions which occur during the course of 
construction. For example, some air con- 
ditioning apparatus is affected by lights, 
motors, even human bodies. 


6. The electrical contractor must defi- 
nitely establish the responsibility for the 
proper location of equipment to be installed 
in air ducts, the exterior of the building, 
etc. This information is invariably omitted 
from the plans and treated as a field con- 
dition to be decided at the discretion of 
the engineer in charge of the installation. 
This whole question is of a controversial 
nature and often leads to expensive chang- 
ing of locations later on. 


7. Finally, a check-up of the equipment 
and the part it plays in the system will 
quickly enlighten one when checking out 
wiring diagrams. It will also be advan- 
tageous to use colored crayon on the wiring 
diagrams and color coded wiring with tags 
at both ends of each circuit. 


The usual run of control wiring of 
this type is insufficient in volume to 
warrant checking each job. Ir might 
be well, however, for the contrac- 
tor to thoroughly check and estimate 
several different jobs to determine a 
unit cost of the various types of equip- 
ment and wiring involved. This would 
permit the future take-off of jobs to be 
made on the unit basis instead of a com- 
plete breakdown for each job. Control 
wiring is not as tough as it appears and 
a thorough understanding of the sys- 
tems used will greatly assist the esti- 
mator in preparing his costs. 
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The new Cutler-Hammer Industrial Multi-Breaker—cost- 
ing little more than a type A switch—gives exceptionally 
economical fuseless protection as a motor circuit switch 
or a service disconnect switch. Its rated capacity is 230 
volts, from 15 to 100 amperes, and it is available in 


2-pole, 3-pole, 3-pole solid neutral, or 4-pole solid 
neutral types. 


Toit 





The new C-H Industrial Multi-Breaker provides many 
outstanding features. Among these are: bi-metallic strip 
actuation which permits harmless overloads; quick make 
and break, all poles opening simultaneously; trip free 
lever; visible trip indicator; dust-resisting enclosure; am- 
ple wiring space. In addition to these features, all models 
provide auxiliary magnetic protection for instantaneous 
tripping when positive shorts occur. Overload mechanism 
is adjusted and sealed at the factory and cannot be 
tampered with. 


For trouble-free, economical protection for light and 
power circuits investigate the new Cutler-Hammer Indus- 
trial Multi-Breaker. Its design, construction, and perform- 
ance are outstanding. Further information sent you on 
request. Write today. CUTLER-HAMMER, Inc., 1306 St. 
Paul Avenue, Milwaukee, Wisconsin. Associate: Canadian 
Cutler-Hammer, Inc., Toronto, Ontario. 








Copyright 1941, Cutler-Hammer, Inc. 
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Lend-Lease on 
Tools 


The lend-lease theory is being ap- 
plied by some electrical contractors in 
an effort to expedite electrical con- 
struction in the defense program. One 
southern group is planning to use it 
experimentally to acquire materials in 
a hurry—a sort of material pool among 
its members. 

Now a northern contractor suggests 
the formation of a tool pool to enable 
contractors to acquire large quantities 
of special tools for a short time to 
help rush through defense jobs. The 
suggested plan calls for a central dis- 
tribution center where all contractors 
of a*certain area or group would de- 
posit their tools, properly identified 
and inventoried. This would build up 
a healthy duplication of tools which 
could be loaned to contractors accord- 
ing to their present needs. The distri- 
bution center might also be turned into 
a shop for the maintenance and repair 
of the tools during the emergency. 

It’s a plausable cooperative idea that 
might well be fostered by electrical 
contractor organizations as an emer- 
gency service during this all-out effort. 
Why not give it a try. 


Trailer Camp 
Haywire 


Trailers are home to thousands of 
workers following defense plant con- 
struction and working in newly created 
industries. They have been relegated 
to undesirable sites, sometimes to 
squalid neighborhoods, seldom pro- 
vided with adequate sanitary or elec- 
trical facilities. 

The electrical needs of the trailerite 
frequently run considerably more than 
the ordinary home. They use electric 
grills and heaters are common. 
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A few cities are establishing well 
equipped trailer camps and giving 
some thought to electrical service. One 
circuit per trailer has been worked 
out as an absolute minimum. Appear- 
ance, convenience and freedom from 
fire hazard dictates underground lines 
and well anchored plug boxes. 

Trailer camps need not be a com- 
munity eye sore if civic leaders give 
some time and thought to developing 
the property. Electrical men can help. 


Ten Million Homes 


Electrical men laugh or maybe shrug 
their shoulders silently when some one 
talks of re-wiring houses. The houses 
stand all about them. They need re- 
wiring. But nothing is done. We don’t 
know what to do. 

The reason is plain when you 
ponder it. In seven words, you can’t 
make money re-wiring single homes. 
That’s the nubbin. But that does not 
say that houses can’t be wired by mass 
production methods. It has simply 
not been tried. 

Meanwhile every year the need be- 
comes more urgent. The present short- 
age of housing and restrictions on ma- 
terials are only further aggravations. 
Some day electrical men must solve 
the problem. And the time to start 
planning is now. 


An Old Story 


The disappointments which are 
bound to result from lax organization 
were dramatically illustrated at recent 
meetings of a group of contractors 
concerned over a state license bill. 

They had been inactive for some 
time. They were not affiliated with 
the state organization which worked 
on the bill for more than a year. They 


were busily wrapped up in their own 
individual spheres. Naturally, curiosity 
made them sit up and take notice when 
they heard a bill was resting in the 
legislature. 

Their sudden rush of activity was, 
however, too late. When, at a state 
convention, revisions were suggested, 
their invited representatives had no 
constructive criticisms to make. They 
had had no time to study the measure. 

Yes, its an old story, but it happens 
every day. We sometimes forget that 
“in union there is strength” and that 
it takes constant vigilance and organi- 
zation to keep in touch with industry 
developments today. 


Forty Off 


With December comes the annual 
rush of “wholesale” business in elec- 
trical appliances. The usual spectacle 
of buyers calling attention to some 
nice business they placed (after ex- 
tensive shopping) and that a refrigera- 
tor or range at dealers cost is an 
obvious obligation, is again at hand. 

Every year the electrical industry 
proposes to do something about dis- 
count sales, yet every year we have 
about the same kind of post mortem. 
The problem is not easy. If an im- 
portant customer has placed a good 
piece of business with us we do him 
a favor if we can. 

But the important phase of discount 
sales goes beyond these simple favors. 
A purchasing agent may try to use 
wholesale accounts to buy for anyone 
in his organization. Wholesalers may 
sell anyone who is introduced by one 
of their customers. These practices 
are wrong. Everyone admits it. 

This year electrical appliances will 
be scarce because priorities have 
cracked down on raw materials and 
plants have been converted to defense 
production. Dealers need all of the 
available appliances for retail sales. 
And common horse sense tells us that 
this is no time for discount sales. 
Maybe, out of this year’s shortage, we 
shall find a cure for this problem. 


New Business 
in F-M 

Developments in frequency modula- 
tion for radio broadcasting is being 
reflected in the electrical construction 


industry through dozens of new sta- 
tion installation jobs over the country. 
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The new system introduces some 
unusual wiring features; for instance, 
heavy feeders to the top-most level 
in the highest buildings, complex con- 
trol circuit routings and high fre- 
quency radiator feeders. 

The splendid workmanship evidenced 
in those plants now in operation is a 
conspicuous example of the adapta- 
bility of skilled electrical construction 
organizations in tackling new schemes. 


Priorities 
Specialist 


Priorities have already engulfed the 
electrical contractor and present con- 
ditions indicate a tightening of the 
strings. To keep on top and know how 
and where to get materials requires 
a thorough knowledge of the priorities 
system, how it operates and the forms 
to use. 

Many business firms have already 
acquired a priorities “expert” by as- 
signing one man, usually an executive, 
to devote all his efforts to a study and 
interpretation of priorities as they 
affect their business. 

Contractors too, might find it profit- 
able to delegate one man in their 
organization to keep abreast of pri- 
ority changes. The purchasing agent 
would be the logical person, since he 
is usually best informed on market 
conditions. The added duties would 
be a natural tie-in that would greatly 
facilitate his present work. 


Standardize Local 
Codes 


Standardization is gradually becom- 
ing less of a dream and more of a 
reality in electrical construction. Even 
local codes are affected. 

Up New England way, in Massa- 
chusetts, contractors and inspection 
authorities are striving to eliminate 
unnecessary differences between elec- 
trical codes in the various cities. As 
it stands now, many contractors must 
be familiar with a different set of 
rules for each city in which they work. 
It leads to a confusion which should 
not exist, especially during the present 
emergency period. 

Acceptance of the National Electri- 
cal Code as the basic standard with as 
few changes as possible, dictated only 
by unusual local conditions, should be 
the goal. 
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Get ‘Em In Now 


Representatives of the National 
Adequate Wiring Bureau are holding 
meetings and round table discussions 
throughout the country. They are 
striving to solve the problem of ade- 


quate wiring during the present 
emergency. 
Notable among the comments 


evolved, is one suggestion that pro- 
visions be made now for the installa- 
tion of future outlets—in the form of 
fish wires installed to future locations 
in the armored cable job and concealed 
cable loops in the non-metallic sheathed 
cable job. In each case, the future 
outlet locations could be recorded so 
a follow-up campaign, after the emer- 
gency, might convert these locations 
into useable outlets. 

We may not be able to secure all 
the electrical appliances we might like 
in the immediate future. But there is 
no reason why we shouldn’t make pro- 
visions for them now. 


Let’s Get 
Together 


The defense program is presenting 
many problems new to the electrical 
construction industry—priorities, allo- 
cations, material shortages, substitu- 
tions, rush jobs. The inspector has 
his headaches and must make conces- 
sions. The electrical contractor has 
his problems. Jobs must be finished 
and machines running. 

Regularly scheduled meetings be- 
tween the inspectors, contractors and 
plant men would help. Each group 
could lay their cards on the table. It 
would save time, money and gray hairs 
if problems were solved before the 
jobs get to a point where reason is 
replaced by heated argument and 
stubbornness. 


Hidden Blessing? 


Annoying shortages and delays in 
securing some materials are not en- 
tirely evil. In several recent instances 
rigid electrical plans and specifications 
have had to be considerably altered, 
with different materials and methods 
applied in order to complete jobs on 
time. 

Such conditions throw the con- 
tractor on his own resources, requir- 
ing adaptability, ingenuity and a wide 





knowledge of methods and materials. 
Some stiffnecked architects and con- 
sulting engineers are learning that 
modest firms, which they have been 
holding in narrow ruts by antique 
specifications, are popping up with 
smart modern materials and methods 
when necessity relaxes the rules. 


pak 


Prices Must Rise 


To the Editor—“The electrical industry 
as a whole, and that includes ourselves in 
particular, has made no advance in prices 
except on a few isolated items that were 
selling below cost in a highly competitive 
market (principally service equipment). We 
are able, under the present volume, to 
absorb the terrifically added costs and 
taxes. 

“If and when business goes back to the 
1937 level, which at that time was very 
pleasing indeed, and if taxes, material and 
labor costs remain as they are, a very sub- 
stantial advance in selling prices will have 
to follow because the only reason we have 
been able to absorb our advanced costs is 
because of the even more rapid increase in 
volume.” ‘ 


L.L. Brastow, Director of Sales Promotion 
Trumbull Electric and Manufacturing Co. 
Plainfield, Conn. 


An important comment that deserves wide 
discussion. Few are aware of the inevitable 
price increases that must follow any let- 
down in market volume. And much of what 
looks like price advances in electri mate- 
rials today are simply the sawing off of 
severe and destructive competitive practices 
that sound business would eventually doom 
under any circumstances. 


An Apology to Boston 


To the Editor—‘“I find that I have 
offended some of my good friends up in 
Boston, for which I am very sorry, in refer- 
ring in my ‘back talk’ to you on ‘The R.C. 
Wire Tangle’ to their ‘haywire tables.’ I 
was a little peeved that you should attack 
a perfectly good table which was based on 
safe and sound engineering facts and data. 
The mention of the ‘haywire table’ was 
mentioned to me so I passed it along. 

“Now, however, my friends in Boston 
have explained the ‘rhyme and reason’ of 
their table. They realized that the jump 
from the old table of wire carrying capaci- 
ties to the new was considerable and that 
it would be difficult to get the contractors 
and their customers to comprehend the 
necessity of the changes in so short a time. 
So they decided to make the transition to 
the new values a more gradual one and 
therefore adopted a table of values for wire 
earrying capacities in between the old and 
new with the expectation of going the rest 
of the way in the near future. 

“Surely this is a much better way than 
to make no attempt at all to approximate 
the new tables. My apologies, therefore to 
Mr. Whelen and his associates. 

“While on the subject, let me call atten- 
tion to an error in my letter to you. The 
mention of the type RP and type RH wires 
was reversed. My suggestion is that. for 
use with the old tables, the insulation on 
wires of No. 14 to No. 8 inclusive be of 
at least type R: that on wires of No. 6 to 
No. 0 inclusive be of at least type RP and 
that on wires No. 00 to 500,000 ¢.m. be of 
type RH.” 

F. N. M. Squires, Chief Inspector 

New York Board of Fire Underwriters 


The comment concerning the Boston tables 
further underscores the importance of a 
substantially simple table of wire carrying 
capacities. And simplicity need not inhibit 
sound engineering standards. 
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WALL-MOUNTED 
CAPACITORS 


A total of 1574 kva. in capacitors was 
installed at the electrical distribution 
centers in the Iron Fireman Company 
plant in Cleveland to raise the operating 
power factor from 70 to 97 per cent. 

A number of the units were mounted 
in banks like the one illustrated in the 
accompanying photograph. Here three 





POWER FACTOR CORRECTION i: 


= ? 
provided by wall-mounted banks of 
located at distribution centers 
in this industrial plant. 


-shact . 
Capaciiors 


dust-tight Westinghouse units are 
mounted in an enclosing framework 
with a pull and connection box on top. 
The bank is connected through a safety 
switch to a wall mounted distribution 
panel above. Dust-tight capacitors were 
installed because they were mounted in 
the manufacturing areas. 

The bank shown above has space for 
another unit which can be installed by 
removing the strap across the bottom of 
the enclosure. Units can be removed 
yr replaced in the same manner. A re- 
novable cover on the pull box gives 
to the wiring and connections. 


icCcess 


LOAD 
TESTS 


The Smith Milligan Electric Co. of 
Tulsa, Okla. test motors and generators 
under load on a test rig providing sev- 
eral voltages and a variety of speed and 
load ranges. 

The motor under test is mounted on 
a heavy adjustable base. It is then 
] shaft driving a generator 


. 
belted to a 


2? 


through a heavy gear shift. Through 
choice of pulley size on the motor, a 
selection of three pulleys on the driven 
shaft and four speeds in the trans- 
mission, a wide speed range may be 
covered. The generator output is dis- 
sipated through resistance grids. 


WEATHERPROOF FLUORESCENT 
CONNECTIONS 


Air traffic at the new Washington 
National Airport is controlled by large 
90-ft., high voltage fluorescent arrows 
and crosses located at each end of each 
runway. 

These combination arrows and crosses 
are composed of sixteen separate 
fluorescent units, each mounted on three 
concrete bases making an angle of 15 
degrees with the ground. The sections 
are interconnected with 14-inch conduit 
emanating from a central handhole and 
terminating in a weatherproof fitting at 
the side of the cast boxes for the high 
voltage fluorescent transformers and 
auxiliary equipment. Because of the 


angle at which the units are mounted, 
offsets had to be made in the conduits 
couplings and 


and Erickson short 


FLUORESCENT SECTIONS of huge 

weatherproof combination arrow and 

cross at each end of each runway at the 

new Washington airport. All glass and 
cast covers are gasketed. 


nipples used to enter the junction boxes. 

Each glass covered fluorescent unit 
is 90-inches long, those in the long shaft 
of the arrow containing four 40-inch 
lengths of tubing in two parallel rows. 
One row is green for the arrow and one 
red for the cross. Other sections con- 
tain two 40-inch lengths of tubing in 
tandem, those completing the cross be- 
ing red and those for the arrow green. 


PRE-CUT STEEL BEAMS 


Much installation time and labor was 
saved by careful engineering on the part 
of Hixon Electric Co., electrical con- 
tractors and engineers of Boston, Mass., 
for a large power and lighting installa- 
tion in a large multi-floor office building 
in that city. 

In designing his electrical layout, the 
Hixon engineer worked closely with the 
structural steel plans, noting where 
each group of electrical feeders would 
cross any steel beams or girders. These 
notes were then given to the steel fab- 
ricator and the necessary holes were cut 
in the steel at the plant. 
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GEAR SHIFT and pulleys allow load testing for several speed ranges 
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[FROM PAGE 22] 


The accompanying illustration shows 
an 8-inch hole pre-cut into the web of 
one of the 36-inch I-beams. The group 
of conduits passing through it runs the 





PRE-CUT HOLES, burnt into the struc- 
tural steel before it was erected, saved 
considerable time in the installation of 
electrical feeders in this office building. 


entire length of this wing of the build- 
ing. Because the hole was so near to 
the wall end of the beam, no additional 
reenforcement was necessary. 


OUTDOOR CIRCUIT 
PROTECTION 


The use of weatherproof disconnect 
devices and circuit protection on five 
underground feeders from an outdoor 
transformer substation into a manufac- 
turing building, eliminated the need for 
a main switchboard on the secondary 
electrical distribution system. 

This idea was developed and used by 
Hatzel & Buehler, Inc., electrical con- 


tractors of Wilmington, Del., in a re- 


cent power installation at the Corktex 
Products Co., a subsidiary of the Bond 
Manufacturing Company of that city. 

Colt-Noark weatherproof fused dis- 
connect switches were installed in each 
feeder at the 11.4 kv/220 volt substation. 
The switches are mounted on two steel 
channel irons which run the entire 
length of the transformer mat. Circuit 
conductors from the secondary bus of 
the transformers, enter the top of the 
switches through a conduit extension 
and a service head. The circuits leave 
the bottom of the switches and go under- 
ground direct to distribution panels in 
the building. Each circuit consists of 
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Look for this Trade Mark 


COMPLETELY INSULATED 
PORCELAIN Wiring Systems 


OUTLET BOXES 


Glazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes, and mounting 
screws. High mechanical 
and electrical efficiency. 


SWITCH BOXES 


Insure greater safety in 
wiring and the elimina- 
tion of all grounding haz- 
ards. Made of best qual- 
ity white porcelain. Metal 
inserts are placed in two 
holes of the switch boxes 
for receiving screws of 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 








% Adaptable to practically all wiring 
plans and layouts, porcelain systems not 
only are easy to install, but give users 
safe, modern, installations that last in- 
definitely. The use of porcelain systems 
renders grounding unnecessary. Install 
Illinois Porcelain Systems and make each 
job outstanding in quality. 


ILLINOIS 


.. + FOR TOP QUALITY 
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STANDARD TUBES 


In sizes '/2 to 48 inches, 
5/16- to 3-inch diame- 
ter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
over split, and cross- 
over. Diameters all 
uniform both inside 
and outside. 


KNOBS 


Cement coated — nail 
— genuine leather- 
washer — code stand- 
ard. They don't chip 
when driven in and 
they stay in place. 


TOGGLE 
SWITCH 
PLATE 


All porcelain 
with beveled 
edge and 
decorative 
pattern on 
face. 


CLEATS 























Standard one, two, and three-wire 


types. 


ELECTRIC PORCELAIN CO. 


Macomb 








[FROM PAGE 24] 


three 500,000 CM conductors. 

The use of this system of circuit pro- 
tection released, for manufacturing use, 
the much needed floor space ordinarily 








WEATHERPROOF DISCONNECTS 
with fused circuit protection, at outdoor 
transformer mat, replaced the secondary 
main switchboard in this manufacturing 
plant. Circuits go direct to individual 
distribution panels. Empty conduit is 
for spare circuit. 
taken up by free standing switchboards 
or cubicle type units. The method was 
approved by the local Code authorities. 


PARTIAL 
DIAGRAMS 


To wire complex control circuits on 
a series of aviation engine test cells, the 
Associated Electrical Construction Co. 
of Chicago prepared a group of partial 
diagrams breaking the circuits down to 
a number of relatively simple wiring 
schemes. 

Each of the test cells were equipped 
with regenerative loading and control 
apparatus requiring identical circuits. 
The partial diagrams were assigned to 
separate mechanics and each was re- 
sponsible for a portion of the hook-up 
in all of the cells. As each diagram was 
limited to only a few wires between 
three or four pieces of apparatus there 
was no need for special skill at control 
wiring or detailed checking of compli- 
cated control diagrams. 

A master copy was bound in book 
form and each page checked as the me- 
chanic turned in his sheet after working 
through the cells. At the completion of 
the work the master copy will be filed 
with the maintenance staff for reference. 
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é . © Safety and modern protection are em- ® 
| bodied in each piece of @ Service Equip- ——— 
| ment. Both circuit breaker type and fuse Combination Type ® Se 
a - with @ Type AC Circuit 3 
| type protect circuits against harmful and Plug Fuse type Branch @ 


| overload. Because of the proper time lag No. SE353-P4F 


characteristics of circuit breakers, and 

also the improved type of non-tamperable fuses with greater 
time lag characteristics, they prevent annoying interruptions 
from momentary overload. All @ Service Equipment is built 
better than necessary—and approved by Underwriters’ 
Laboratories. 


@ Service Equipment is assembled from standardized molded 
| sections — installed in standard- 
ized cabinets — with ample 
standardized knockouts. This 
standardization improves the 
product, lowers the cost and ex- 
pedites deliveries. Spacious gut- 
ters are provided for ease in 
wiring . . . Available for either 
flush or surface mounting, they 
are pleasingly designed, and the 
fronts are finished in attractive 
pearl gray lacquer. 
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: There is a 
So Wholesaler near you 
x 2 who carries @ Service Equipment 
Esafety-type _ Service in stock, for prompt delivery. 
\ Fuse. Bell Trans- Write for his name and address 







|. Cat. No. SE636F — and for complete catalog data 


..- Frank Adam Electric Com- 
pany, St. Louis, Mo. 
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@ Service Equipm 
AC Circuit Break 
S.P. AC Circuit B 
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@ Service Equip- 
ment with Main 
Switch, Range Cir- 
cuit and four Lighting 
Branch Circuits. Cat. 
No. SE63PF4-6XF 
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LIGHTING A 
SMALL DRESS SHOP 

The Helen Davis Dress Shop of 
Olympia, Wash., is lighted by a fluo- 
rescent system that could be applied to 





VALANCE LIGHTING 
cent lamps provides supplementary in- 
direct general lighting as well as mer- 
chandise highlighting in this dress shop. 
Reflector incandescent spots are used in 


with fluores- 


windows. 


the shou 
many typical small 
the country. 

The lighting system, installed by the 
G & G Electric Company of that city, 
utilizes the valance formed by the cases 
} 


shops throughout 


and dressing rooms set off from the 
main wall and surrounding the 25-ft. 
by 50-ft. room. The lamps are con- 


The tubes over 
the dressing rooms, in addition to light- 
ing the rooms, spread spill-light up the 
walls for general illumination. In the 
dress enough light is reflected 
downward on the merchandise to high- 
light it. The system also works well 
over mirrors, giving even illumination 
to persons using them. 

One central decorative fluorescent 
unit containing four 40-watt lamps sup- 
plements the twenty 30-watt concealed 
daylight lamps to provide general light- 
ing. Two-lamp high power factor auxil- 
laries were used throughout the in- 
stallation. 

The open back show windows are 


cealed in this valance. 


cases, 


ho 
Oo 


illuminated and high spotted by a total 
of 22 150-watt projector floodlamps 
mounted on adjustable sockets to per- 
mit individual display spotlighting. 


MODERN TROFFER 
LIGHTING 


Taking advantage of a recent plant 
and office expansion, Day-Brite, Inc., 
of St. Louis, installed a modern fluor- 
escent troffer lighting system in its gen- 
eral and private offices to increase em- 
ployee efficiency and demonstrate office 
lighting at its best. : 

In the general offices, open-type, flush 
troffer units, each using one 48-inch, 
40-watt fluorescent lamp, are installed 
in an acoustical ceiling on 4-ft. by 6-ft. 
centers. The units are of such a size 
that they replace two standard acotisti- 
cal ceiling blocks, each being 12-in. by 
24-inches. There is no need of special 
construction or fitting. 





This arrangement provides an aver- 
age of 30 foot-candles of uniform, glare- 
free illumination on the desk tops, 
There are no harsh shadows or sharp 
contrasts to cause eye fatigue. 

The private offices have continuous 
troffers with glass panels, while the 
engineering and advertising depart- 


ments have continuous troffers with 
metal louvers. 
SIDEWALL 
GARAGE LIGHTING 
An abundance of glareless light 


speeds up truck washing at the Cocoa- 
Cola Bottling Company, St. Paul, Minn. 
The truck washroom is equipped with 
eight Westinghouse open-end porcelain 








PORTHOLE LIGHTING with flush 

fluorescent fixtures makes truck washing 

an easy task in this bottling company 

garage. Units are protected by clear 
plate glass covers. 





RECTANGLES OF LIGHT in this acoustical ceiling provide 30 foot-candles of evenly 
diffused, shadowless and glare-free illumination in this general office. Units are the 
open troffer type. 
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PUT DEFENSE on 
Al 24-HOUR BASIS 


with 
PayBrite Fluorescent 

















B ecause Day-Brite Fluorescent provides 
daylight when it’s dark, it puts defense production on a 24-hour-a-day 
basis... This adds man-hours that are so vital to quick defense com- 
pletions— assures greater accuracy, higher morale and less fatigue in 
offices, drafting rooms and departments of design where the flow- 
lines of defense originate! 


Specify Day-Brite when you’re planning for speed! Call in your local 
Day-Brite representative his experience may save you added time 
—his services will cost you nothing! 


LONG CONTINUOUS LIGHT STRIPS 
with this NEW DAY-BRITE UNIT 
Day-Brite Recessed Trof- 


fers in the Engineering 
Departmentof alargepro- THE EXPOSED 
ducer of defense material. \ TROFFER— 


with Louvers 





























Designed for direct-ceiling 
mounting as single units or 
long continuous runs...Complete in one piece, 
with no loose parts to assemble... Side openings 
for easy lamp removal—removable wireway cover for servicing. Two 
extremely important factors for low cost maintenance . . . Individual 
self-hinging louvers are removable; no screws . . . Sizes: One and 
two 48-in., 40-watt lamps parallel and one 60-in., 100-watt lamp . .. 


The Complete Line of Fluorescent Lighting Fixtures 


NATIONALLY DISTRIBUTED THROUGH ALL LEADING ELECTRICAL SUPPLY HOUSES 
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THE BIG NEW MARKET FOR 
EVERY ELECTRICAL CONTRACTOR 


The figures tell the story of the profits 

waiting for the electrical contractor 

who keeps pace with the Fluorescent 
Lighting Business 


No. of fluores- Equipment 
cent lamps Lamp value value 

Estimated 

~~ 20,000,000 $16,000,000 — $180,000,00¢ 
this year 
Estimated 

sales, —»«-35,000,000 $26,250,000 — $280,000,000 
in 1942 
Estimated 

sales 50,000,000 $35,000,000 $350,000,000 
in 1943 


For each 1,000 families in the community you serve there is 


approximately $75,000 worth of potential fluorescent lighting 
fixture business and $9,000 worth of potential MAZDA F 


lamp business! 


UNDREDS of thousands of fluorescent 

lamps are being installed this month 
in thousands of factories, stores and offices. 
Many more will be installed next month... 
and in the succeeding months of 1942. 
Are you satisfied with your share? Fluores- 
cent lighting is striding forward at a mighty 
pace! General Electric can help you keep 
step with it. 


OST of the Mazpa F lamps sold next 

year are going into original installa- 
tions. But the electrical contractor who 
neglects the lamp-renewal business is missing 
a bet. One out of every four G-E Mazpa F 
lamps shipped today is for renewal purposes! 
So—when you install G-E Mazpa F lamps, 
why not establish yourself as the renewal 
source? Even though most of next year’s 
business will be original installations . . . 
even though it will be bigger than ever... 
it’s not too early to go after the renewal 
business now! 





Yo G-E MAZDA ZQuorcocevit LAMPS | 
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Lay in a supply of G-E Mazpa F lamps. Take advantage of the public 
preference for products that carry the mark of G-E quality. 

Stock certified Fleur-O-Lier or RLM fixtures. More than 60 manufac- 
turers are participating in the production of these certified fixtures which 
are recommended by the Mazpa lamp manufacturers. Ask your G-E lamp 

, distributor about them. 


Canvass your neighborhood stores—in person and by mail. Your G-E 
lamp distributor can supply you with booklets to enclose in your letters 
and other types of direct mail. 


These are just three of many mailing pieces you can get 
from your G-E lamp distributor to help corral custom- 


Light up your own place of business with 50 to 100 footeandles of G-E ers. They're colorful... hard-hitting ... alive with 


concise, concentrated selling power. 


Mazpa F lighting and make it an outstanding example of what fluorescent 
can do. 


Use the G-E Footcandle Selectometer to let each customer select for 


himself the level of lighting he wants. It’s an amazingly effective way to @ roorcamous seurcromerea 
sell those 50 footcandle jobs. 











it 
h ‘ 
When you install a fluorescent lighting job, establish yourself in the 
. customer’s mind as the G-E Mazpa lamp-renewal source. Don’t forget the 
job when the bill.is paid—make every job a continued source of profit. 
7 } 
. Remind customers you have G-E Mazpa F lamps and can supply them 
p at a moment’s notice . . . put stickers on statements, packages, letters. Get 
f them from your G-E lamp distributor. 
Get in touch with your G-E MAZDA : 
4 When a prospect gets the G-E Foowandle Selectometer 
> / in his hands, half your selling job is done! Let him see 
lamp distributor today: for himself the amount of light he should hare. It’s 
compact, light, easy to work. Ask your G-E lamp dis- 
tributor about it, 
t 
O 
u 
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THE STOCKLITE—an exclusive 







Goodrich fixture 

























































FOR STOCKROOMS! 


It’s amazing what a difference this 
bright illumination makes in faster, 
more accurate handling of orders. 
Shelves are uniformly illuminated 
from top to bottom. Bin interiors come 
to life .. 
corners. Clerks can read fine print 


. stocks can’t hide in dark 


anywhere in the aisle. 


Designed for this specific purpose, 


HILLCREST FLUORESCENT 
FIXTURE—an exclusive 
Goodrich design with top aper- 
tures which create “daylight” 
conditions. 
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GOODRICH 


INDUSTRIAL LIGHTING 


DORIC 


the Goodrich Stocklite puts the light 
where it’s needed; controls it; elimi- 
nates aisle glare. It’s a quick, sure way 
to improve working conditions in any 
stockroom. Ask us to send you Bul- 
letin No. 91. 








H 


BELLE PLAINE AVENUE, CHICAGO, ILL. 
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enameled fluorescent fixtures, four 
mounted flush in each side wall. Each 
unit is equipped with two 40-watt, 48- 
inch fluorescent lamps and covered on 
the service side by clear, reinforced 
plate glass as protection against excess 
water and the generally humid atmos- 
phere. Since the units are mounted on 
hinged doors, relamping and other ad- 
justments are made from the back. 


[FROM PAGE 28] 


FLUORESCENT 
LIGHTING 


New fluorescent lighting at the Wool- 
worth store at 366 Fifth Avenue, New 
York provides a_ sales-building at- 
mosphere. 

The old lighting, consisting of 21- 
500-watt enclosing globes, has been re- 
placed by 42 V-shaped, totally enclosed 





ia 


IMPULSE BUYING is encouraged by 
this 30 foot-candle, totally enclosed, 
direct fluorescent installation. The high 
lighting intensity makes the merchandise 
stand out and catch the customers’ eye. 


fluorescent fixtures of Barkon-Frink 
manufacture. The units are 12 feet long 
and each is equipped with 9 of the 40- 
watt white fluorescent lamps. Placed on 
10 by 16 foot spacings, the result is 
approximately 30 foot-candles in service. 


EYES ARE THE 
REAL BUYERS 


Even though bakery goods are pre- 
pared to satisfy our sense of taste, oper- 
ators like those who serve Rochester 
residents through the medium of the 
Francis Kitchens here illustrated, realize 
the value of appearance in making a 
sale. Both the appearance of the in- 
terior in which the “taste tempters” are 
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BLACK OUT 
COMPETITION with 
HYGRADE FLUORESCENT! 


All over America today, business men are awake to the tremendous 
superiority of the new, modern, beautiful fluorescent lighting. 


And by selling HyGRADE Fluorescent lighting equipment — you can 
put yourself in a unique position to reap the big rewards of this keen 
interest! 


Because we ourselves enjoy a unique position in the fluorescent lighting 
field — a nationwide reputation for EVERYTHING in fluorescent — at 
[ fi ! J 
etiemeaes What does this mean to you? 
It means that HYGRADE can equip you to do an all-round better lighting job 
—a complete lighting job with every unit guaranteed! 


By selling HyGRADE fluorescent lighting equipment, you become recognized 
as an authority on finer fluorescent lighting — and have the tools at your 
command to land bigger, more important, more profitable installations! 


Tremendous advantages 


For HyGRADE — backed by 40 years of experience in lighting — pioneered in 

the field of fluorescent—has exclusive patents in fluorescent—has more 
experience in fluorescent— builds more quality in all fluorescent equipment .. . 
and as a result of powerful national advertising, your prospects know these facts! 


But don’t delay 


Act right now to cash in on the fat profit-opportunities that exist right now — all 
around you!—with HyYGRADE Fluorescent Lighting equipment! Write today for 
complete information. HyGRADE Sylvania Corporation, Salem, Mass. Dep’t. E3, 
Est. 1901. Also makers of HYGRADE Incandescent Lamps and Sylvania Radio Tubes. 


Brilliantly illuminated section of Sperry Gyroscope Company plant, Brooklyn, N. Y. 






































displayed and also the appearance of the 
bake goods itself are eye-catching. 
The general lighting is provided by 
four 500-watt Curtis “Halo” units on 
9- by 11-foot spacing. The niche light- 


[FROM PAGE 32] 


LIGHTING UNITS 


BEARING THE 


RIEMEEABIEL 
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TASTE TEMPTING DISPLAY of 

pastries and baked delicacies is en- 

hanced by a thoughtfully designed gen- 
eral and showcase lighting system. 


ing is accomplished by a continuous row ’ 
of 30-watt white Lumiline lamps. The 
wall cases have thirty 25-watt lamps on 
8-inch centers. 


FLUORESCENT LIGHT 
IN A CLASSROOM j 


Because of the quality light provided 
by the new fluorescent lamps and the 
fact that much higher intensities can 
be installed without increased discom- 
fort due to glare and radiant heat, this 
















® QUAD Units all have 
correct basic design and 
construction features. 
The RLM Label on 
QUAD Lighting Units assures your cus- 
tomers of modern, correct,and high quality 
commercial and industrial lighting. It’s the peiieal 

line that will be popular tomorrow as well sia eacaaamiee 


as today. DOME REFLECTOR 


QUADRANGLE MFG. COMPANY 











FLUORESCENT IN SCHOOL, This 
typing classroom is bathed in 30 foot- 


Myr. of Incandescent and Fluorescent Lighting Equipment 
32 $0. PEORIA ST. CHICAGO, ILL. candles of fluorescent lighting to pre- 


serve the “eye health” of the students. 
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Mr. CONTRACTOR ~specity MITCHELL and be 
right! Push the line that’s designed for the Contractor, that's 
backed by a real Contractor policy. 

MITCHELL Fluorescent offers you a complete line—there’s 
just the right fixture for every kind of job. It’s the quality 
Triple-Guaranteed line: Fleur-o-lier Certified; Underwriters’ 
Approved; Shield-of-Assurance Guaranteed. It's Better 
Fluorescent Lighting and you can prove it by demonstra- 
tion. It's easier to install, easier to service, too. 

You'll get the profitable jobs with MITCHELL Fluorescent, 
because it has acceptance, because it’s priced right with the 
decent profit margins you've a right to earn. 

And, MITCHELL Fluorescent is sold only through fran- 
chised wholesalers who will work with you, protect your 
profits, give you the practical data you need to sell easier, 
to service easier. 


GREAT NAME IN 


FLUORESCENT 


Build yourself a real future in Fluorescent with MITCHELL 
—the Contractor's line that brings you repeat business and 
profits. Specify MITCHELL—and sell those Commercial and 


Industrial jobs—starting right now! 
Write today for complete information covering the contractors’ line that's 
a cinch to sell. Address: 


MITCHELL MANUFACTURING COMPANY 
Div. El., 2525 Clybourn Ave., Chicago 


ANA 


TLV ORESCENT 


LIGHTING 








Defense Projects 
Use McGILL Products 


Wood-Handle Guards | 


McGILL All-Purpose Wood-Handle | 
from | 


Guards provide protection 
shocks ... stand up well in grease 


and oil and can be washed easily | 
with no ill-effect upon the wood | 
For many years the — 
an 


handles. 
and Shipbuilding Industries, 
Railroads have’ standardized on 
McGILL All-Purpose Wood-Handle 
Guards. For more information, see 
your 


MSGILL Manufacturing Co. | 


Electrical Division 


VALPARAISO, INDIANA 
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wholesaler or write to us. 








Mody kilag 
” [FROM PAGE 34] 


new light source is more rapidly find- 
ing its way into industrial, commercial 
and even residential buildings. 

And now it is beginning to be used 
in classrooms where good light is all 
important to the “eye health” of the 
students. The accompanying photo- 





graph shows an installation of Curtis 
SkvLux fluorescent units in the typing 
classroom of the Career Institute, Chi- 
cago, Illinois. The room, which is ap- 
proximately 20-ft. by 28-ft. with a 
ten-foot ceiling, is illuminated by two 
rows of surface mounted units, each 
consisting of five fixtures. Forty-watt 
lamps are used in the fixtures which, 
although of the open type, are equipped 
with reflector louvers that shield the 
lamps. The average initial lighting in- 
tensity is 30 foot-candles. 





Lighting HOSIERY MACHINES 


PROBLEM—To provide adequate and proper 
illumination. necessary for the visual tasks in- 
volved in supervising the operation of auto- 
matic knitting machines. 


CONSTRUCTION DATA—This windowless, 
air-conditioned building houses 48 knitting 
machines. Each machine consists of 26 sec- 
tions and has a total length of 45 feet. The 
building walls and ceiling, which is 16 feet 
high, are finished in aluminum. 


SOLUTION OF PROBLEM—lllumination for 
each individual machine is provided by a 
row of eight 30-watt, 220 volt daylight fluores- 
cent lamps in individual open trough Alzak 
reflectors. The units are centered 3-ft. 5!/2- 
in. above the needle bar of the machine and 
are spaced on approximately 5-ft. 10-in. cen- 
ters. Each unit is connected to the circuit 
through a "T” conduit fitting and the conduit 
is supported, by specially fabricated hangers, 
from the machine frame. 


bet” 
vy] 
L 


Fi VORESCENT 
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NEEDLE BAR [RAY 


END VIEW of the kniting machine showing 

the location, mounting height and special 

brackets to support the fluorescent lighting 
units. 


RESULTS—The average illumination intensity 
at the needle bar, after 200 hours operation 
was 50 foot-candles. The large number of 
uniformily spaced units provides ample gen- 
eral lighting by secondary reflection from the 
floor, ceiling and side walls. 


DAYLIGHT FLUORESCENT /ighting of the knitting machines makes work easy 
in this windowless air-conditioned southern hosiery knitting mill 
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THE DEPENDABILITY 


OF PROTECTIVE FLOODLIGHTING WITH 





PS 


ONTROL 
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‘ihe dependable operation of protective flood- 
lighting systems for plant yards, substations, trans- 
former banks, building approaches and other vital 

property is important. Sangamo Time-Switches in- 
crease the dependability of floodlighting installations 
because they operate these installations automatically. 
Not automatically in part, with the necessity of fre- 
quent manual settings or adjustments, but fully auto- 
matic — regardless of the changing length of nights, 
yes, and regardless even of current interruptions up 
to 10 hours—a Sangamo Astronomic Dial Time-Switch 
with carry-over will continue to run. The comparative 
cost of a Sangamo Time-Switch with the cost of a 
flood-lighting installation is very small. 

















dial jime-switch | will 
continue to automatic- 
ally change its setting 
in actordance with 
Sun-set and sun-rise, 


} 

t 
Current 
up to 10 hours will 
not stop Form vSWz 
astronomic dial time. _ 
Switch. nor affect its 
one hestcammcet | 
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NEW LAMP HOLDER 
Fives maintenance costs! 











CUT TIME LOSSES — MINIMIZE BREAKAGE 


An exclusive feature found only on OAMCO Fluorescent Fixtures, is the new 
Hinged Lamp Holding Device. These cost cutting holders save four out of five 
“up and down" ladder trips and more than 50%, of maintenance working time 
by holding the lamps either while cleaning reflectors or during replacements. 
Then, too, they decrease handling which lessens the ever costly breakage 


hazard. 


Attached to the corners of the control housing, these inconspicuous holders 
fold flush to the sides when not in use and can be instantly snapped into place 
when needed. If you are putting in a Fluorescent installation, write today for 
the OAMCO Fluorescent catalog with complete information on these fixtures 
that save so much and cost no more. 


RLM Standard Reflectors 
The OAMCO Incandescent catalog illus- 


trates and describes a wide variety of re- 
flectors for every purpose. It includes 
equipment to meet every requirement for 
industrial, commercial and_ institutional 
lighting, both indoors and out. 


IGHT SI 
OVERBAGH & AYRES MFG. CO. 








MEMBER OF THE RLM STANDARDS INSTITUTE 


411 SOUTH CLINTON STREET © CHICAGO 
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Advanced Branch 
Circuit Design 


[FROM PAGE 11] 


There is room for additional 
transformer capacity and on each floor 
empty feeder conduits are installed from 
the existing wiring closets to the branch 
circuit subpanel future locations. The 
removable transite wall panels, which 
replace plaster walls in this building, 
permit the replacement of a wall panel 
with a lighting distribution cabinet at 
these points. Additional panels can be 
temporarily removed to permit installa- 
tion of riser conduits to the 
capped spare circuits. 


wings. 


existing 


Careful Engineering 


A glimpse at the foregoing discussion 
indicates that this was a carefully en- 
gineered job from the standpoint of all 
concerned. A few examples illustrate 
this graphically, First, the owner’s re- 
search into the possibilities of fluores- 
cent ijlumination. This covered a period 
of about two and one half years and 
included consultation with General 
Electric’s Nela Park Research Depart- 
ment. Several trial installations 
constructed, even to a complete office of 
transite walls and acoustical tile ceiling 


were 


with the flush fluorescent units. And 
finally there was experimenting with 
various trough spacings to get the 


proper distribution of light on the work- 
ing plane. 

Thus, forethought, study ‘aa careful 
engineering have paid ood" “iv idends. 
For this preparation’ is vital in the mod- 
ern lighting, electrical distribution sys- 

ae 
tems and power utilization Bgphat are 


necessary to Carry on America’s busi- 
ness in the great office structures of 
today. ® 








MOSTLY DEFENSE characterizes the 

work Ray Walsh, electrical contractor of 

Bridgeport, Conn., is now doing. Here, 

Ray studies the plans for the remodeling 
of a tool manufacturing plant. 
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Industrial Electrical Equipment in- 
cludes (beginning with top figure 
above): 3-wire Receptacle with rub- 
ber Plug; 2-wire, 20 amp. Duplex 
Receptacle with cord- grip Cap; Type 
C Ceiling Pull Switch; Small Motor 
Starting Switch; 3-wire rubber Cord 
Connector; Outdoor Weatherproof 
Switch; Weatherproof Receptacle; 
3-wire Flush Receptacle with Cap; 
Type C Tumbler Switch. Complete- 
line Catalog lists many more “current 
necessities” for industrial jobs. 


Cut in on Defense-plant 








7 
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the “front line” of 
ustrial Wiring Devices 





NEW plant facilities have one objective: — to give more power to 
PRODUCTION. And that’s the object of the wiring systems! New 
wiring and re-wiring jobs are planned to facilitate production through 
more electrical outlets and controls; more numerous and convenient 
power-connections. 

H & H is supplying a record production of Wiring Devices for heavy- 
duty service, of a quality assisting in smooth operation of hard-driven de- 
fense industries and others. Numbers illustrated above — listed at left — 
are typical demand-leaders of today. Designed to help our Contractor- 
customers to take a leading hand in their LARGEST JOB! 


HART & HEGEMAN DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. HARTFORD, CONN. 
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CONDUCTING RUBBER makes it 
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Drains away 

static charges that 

shorten the life of 
Power Cables 








CONDUCTING RUBBER is one of the 
most important discoveries of the 
present day. Its use on the surface 
of the insulation of high voltage 
power cables is a revolutionary step 
toward greater safety and longer life. 
Type PS Semi-Conducting Shielding, 
developed by the American Steel & 
Wire Company, completely elimi- 
nates corona and consequent genera- 


tion of ozone—thus preventing elec- 
tronic ionization of air gaps within 
the cable. This permits operation at 
high voltages that would otherwise 
cause certain failure. 

Type PS Shielding—by prevent- 
ing corona — makes any insulation 
“corona-proof.” Standard rubber in- 
sulating compounds may now be 
used in high-voltage cables without 


possible... 


This photograph, taken in our labora- 
tory, shows a 15-watt bulb being lighted 
by the flow of electric current from a 
110-volt plug-in, through a“dumbbell” 
sample of conducting rubber. 


the necessity of sacrificing tensile 
strength, elasticity and other typical 
rubber-like properties in order to 
make them “corona-resistant.” 

Many other types of high-voltage 
power cables utilizing the advantages 
of flexible, discharge-suppressing 
Type PS Semi-Conducting Shielding 
are now available. Write today for 
more information. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





and New York 


United States Steel Export Company, New York 
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under its control mary of the 
portant services contri ng to te 
safety, the comforts, and the con- 


veniences that make up working - 


environment. The r i eggs for 
ferreting _ out trou reporting 
the conditions and working out so- 
lutions rests with the electrical 
staff. And efficient surroundings 
ére of first importance in 

days of all-out production. 


Previous articles covered— 

1. Simplifying Electrical Mainte- 
nance 

. Preventive Maintenance of Dis- 
tribution Systems 

. Preventive Maintenance of Elec- 
trical Equipment 


w WW 


4. Reducing Power Costs 

5. Maintaining — Power Fac- 
tor—Part | 

6. Maintaining Good Power Fac- 
tor—Part Il 

7. Meeting Severe Service Condi- 
tions 

8. Eliminating Causes of Severe 

‘ —— + 9 oie Bilin 

9. Provi equate paci 
for Eidacsdl Demand 

10. Electrifying ations to Re- 
duce Unit 

11. Safety Protection for Electrical 
Operations 


12. Increasing Flexibility of Electri- 
cal Service 
13, Electrical Aids to Automatic 
14, Electrical Ways to Reduce 
Waste ' 
15. i to Save ae 


16. Protection 
7. say oy ht poh sige sak aa 
[this issue 
Future articles eg -discuss— 
18. pagrae iy for Continuous Op- 
fate, Electrical Aids f ‘Quality Con- 
20. Electrified Plant Housekeeping - 


fe. fas 


Engen © 
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OU, as the plant electrical man, 

may wonder why you should be 
concerned with improving working con- 
ditions. 

Even though working conditions are 
the direct responsibility of the Personnel 
or Welfare Department, the electrical 
department will have work to do in con- 
nection with practically every change 
made. Therefore, regardless of whom 
may be held accountable, improving 
working conditions becomes definitely 
a part of the job. 

Poor working conditions may be di- 
vided into two general classes—those 
conditions which produce bodily dis- 
comfort, and those which introduce 
physical hazards. Bodily discomfort 
may result from extreme temperatures, 
poor ventilation, fumes, dust, noise and 
vibration, cramped working positions, 
or improper lighting. Even the color 
of the paint, or an unnecessary accumu- 
lation of debris, may induce mental 
strains in some workers. Physical haz- 
ard may come from unguarded ma- 
chines, belts, or electrical equipment, 
from vitiated air or dangerous fumes. 
Or the hazard may arise from ignorance, 
carelessness, or exhaustion. 

The electrical man will find himself 
involved in the correction of many of 
these conditions. He should be alert 
to recognize such circumstances and be 
prepared to offer a solution. 


Too Hot ... Too Cold 


An uncomfortable temperature may 
be one that is too hot or too cold, or 
one alternating between these two ex- 
tremes. Air that is dead, or too wet 
,or dry, may seem uncomfortable to the 

o workman even though the temperature 
is uniform. 


a 








WORKING CONDITIONS 


Keeping a plant evenly heated is one 
of the most difficult assignments for a 
plant engineer. Correction of cold spots 


_near doors, windows, and walls, elimina- 


tion of heat pockets, dispersion of ex- 
cess heat from process operations, each 
requires special, though somewhat sim- 
ilar, treatment. Heat may be needed 
in small areas of otherwise unheated 
rooms. Isolated areas or enclosures 
may need heat regularly or intermit- 
tently. 


SMALL OVERHEAD CRANE. with 
push botton control enables the operator 
to “walk the load’ to the job. This 
photo shows bicycle parts in metal 
trays, being lowered into an annealing 
furnace at Arnold Schwinn Company, 


Chicago. 
























































FANS CLEAN UP a bad working condition in the pickling room of Truscon Steel 


Company, Cleveland. 


Fumes are removed so well that it was possible to knock out 


a brick wall at the back and carry straight line production into the rear area. 


Fan operated unit heaters of various 
types, blowing heated air toward and 
along windows and walls will 
eliminate the chill coming from air in- 
filtration and heat absorption through 
cold walls. For isolated remote 
from steam lines, electric unit heaters 
may be obtained in standard sizes. If 
the units are spaced to pick up the air 
at the proper points, the fan circulated 
air will smooth out the temperature 
curve over an entire area. The addition 
of fans alone in where heat 
pockets occur will add this air to the 
stream for overall improvement. 


rat ¢ mrs, 


spots 


spt ts 


Heat from process may be a welcome 
auxiliary to the heating system or it 
may be an evil to be eliminated. In 
those instances where the heated air is 
not contaminated, good use can be made 
ot ductwork and fans, or alone, 
to lead it to areas where the heat is 
needed. The installation should insure 
the entrainment of enough fresh air to 
give proper humidity and temperature 
in the working space. When the heat 
cannot be used at all times, adequate 
vents and exhaust fans should carry it 
immediately outside the building. The 
use of fans of adequate capacity properly 
placed will help keep the temperatures 
comfortable summer and winter, and 
may make a great difference in the 
cost of heating the building. 

The heat from products of combus- 
tion and other impure gases may be 
salvaged by heat exchangers, after which 
the same procedure would be followed 
as with clean hot air. 

For crane watchman boxes, 
switch houses and other isolated small 
buildings, electric strip heaters are sim- 
ple to install and economical to operate. 
No other heat is likely to be so cheap 
in places such as pump houses where 
the temperature need be kept only a 
few degrees above freezing. 

Fan-operated unit heaters and heat 
columns will heat a small area in an 
otherwise cold room without the area 


fans 


cabs, 
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Another method which 
has been tested experimentally is the 
use of infra-red radiant heat directed 
upon the worker. He is kept warm 
without heating the surrounding air. 


being inclosed. 


When Air Is Dead 


Vitiated air robs workmen of their 
energy. If the regular ventilating sys- 
tem leaves pockets of dead air in the 
working area, individual fans can be 
used to force air circulation. With 
natural ventilation, blowers and ex- 
haust fans of correct size and location, 
will insure an adequate number of air 
changes throughout the plant. 
Particular attention must be paid to 
those areas in which fuel of any type 
is burned with air taken from the room. 
All flame requires oxygen, and if this is 
not replaced, workers will be affected. 
When the amount of combustion air 
required is greater than natural in- 
filtration, the air intake must be con- 
trolled by fans, blowers and_ heaters 
to prevent drafts and cold spots. 
The removal of fumes and dust is 
another task capably performed by blow- 
ers and exhaust fans. If enough suc- 
tion is present and the exhaust ducts 
are placed in the proper position on the 
process or machine, substantially all of 
the fumes and dust will be collected 
into the exhaust system and very little 
will escape into the air being breathed. 


Those Fumes and That Dust 


When called upon to remove gases 
and fumes, first check their character- 
istics. Some are lighter and some 
heavier than air. The exhaust duct 
should be placed to catch the gases in 
their natural travel. Before blaming 
the fan for an imperfect job of gas and 
fume removal, check the position and 
condition of the duct work. If leaks 
are found in the duct, relocating the fan 
to a point near the exhaust outlet, to 





create a negative pressure in the duct- 
work, will prevent the fumes from es- 
caping into the room. A suction on the 
entire exhaust system should be in- 
sisted upon even though larger fans 


a 


may be required. 

Removing dust from-the surrounding 
air is a somewhat more difficult task. 
Recirculation through dust collectors 
and filters is the common practice. If 
this is not thorough enough, the dust 
laden air may be circulated through an 
electrical precipitating unit which will 
discharge the air almost completely 
dust free. In any case where an ap- 
preciable amount of damage is caused 
by air-borne dust, the investment in 
electrical precipitating devices will be 
warranted, for the operating cost is low. 

Protection of workmen from conta- 
receiving attention in many 
places. This is particularly desirable 
where many workers are close together. 
If a central ventilating system is used, 
germicidal lamps may be placed in the 
ducts, thus returning the air to the 
rooms free of bacteria. If ventilation is 
provided by fans, the germicidal lamps 
may be suspended as are lighting fix- 
tures and the air kept practically bac- 


gion is 


teria free. These ultraviolet lamps 
should zlways be shielded from the 
eyes. 


Noise Puts a Good Man Down 


Noise and vibration are particularly 
bad, for they have a repetitive and cumu- 
lative effect upon the nerves. This 
nervous strain accelerates the rate of 
bodily fatigue which, in turn, impairs 
the quality and quantity of work being 
done. 

Most moving machinery has one or 
more critical speeds where vibration 
will develop. If speed changes can be 
made, the vibration may be reduced or 
even eliminated. Where the critical 
speed is also the most productive one, 
some relatively small change in machine 
design may be all the improvement 
necessary. Changing the type or weight 
of a pulley, or changing the type of 
drive, may change the critical speed by 
altering the mass. 

Vibrating machines which set up 
pulsations from the nature of the opera- 
tions may be set on independent founda- 
tions or on special mountings. Inde- 
pendent foundations will prevent the 
vibrations from being communicated to 
the general structure. Special mount- 
ings will absorb much of the vibration, 
allowing only a relatively small amount 
to be communicated. 

Noisy, flapping belts show a lack of 
attention. Belts flap when they are too 
loose or the drives too long. Proper 
belt tensions and center distances will 
correct much of this. Loose belt, long 
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MAINTENANCE GUIDE SHEET 


IMPROVING WORKING CONDITIONS . . . . THE ELECTRICAL MAN’S SHARE 


What to look for 


What to do 


What to expect 








Uncomfortable tempera- 
tures alternating hot and 
cold 


Elimination of hot spots 


Isolated cold spots 


Heat small areas in cold 
rooms 


Dead air spaces 


Fumes and dust in air 


~ . re oe. « 
Contagion bacteria in air 


Excess noise and vibration 


Flapping belts 

Flickering lights 

Low lighting levels or 
glare 


Unguarded wiring—exposed 
live parts 


Worn wiring 


Excess number of power 
cords 


Belts and_drives in_work- 
ing areas 


Workers physically tired 


Workers mentally tired 








Automatic control—zone control—unit heaters— 


forced circulation 


Use blowers—spot unit heaters—ductwork to 
utilize heat where needed 


Use electric air or strip heaters 


Use heat columns on down blowing unit heaters— 
direct infra-red heat on workers 


Use blowers and exhaust fans 


Use ducts and exhaust fans—dust collectors— 
electric precipitators—filters—create negative 
pressure in exhaust ducts 


Use germicidal lamps suspended or in ventilating 
system 


Change speed—change drive—change mass— 
separate foundations—special mountings—in- 
sure lubrication—inspect frequently—use sound 
deadening materials 





Tighten to proper tension—shorten drive— 


change drive 


Correct bad machines or wiring—reinforce wir- 
ing—use capacitors—segregate wiring if flicker- 
ing persists 


relocate 





Install necessary lighting—shield lamps 
local lighting 


Install guards—barriers—instruct workers—al- 
low work by qualified persons only—provide 
protective equipment 


Protect against abrasion—ground conduits and 
machines 


More convenience outlets—use movable 
tacts—use multi-outlet bus enclosures 


con- 


Mount on machine—mount on ceiling—use short 
drives with pivoted base motors 


Install conveyors—use lift trucks or hoists—place 
supplies or facilities closer 





Paint soft colors—furnish music—air-conditioned 


rest rooms—keep working areas clean 








More uniform 
temperatures 


Reduce temperatures to 
normal and use waste 
heat 


Economical controlled 
heat 


Heat only area of work 
or workers 


Keep air fresh 


Clear air of fumes and 


dust 


Will prevent spread of 


sickness and colds 


Reduce noise and vibration 
to unobjectionable level 


Remove noise—increase 
drive efficiency 


Maintain more uniform 
voltage at lamps 


Improved lighting—in- 
crease production— 
reduce spoilage 


Reduce accidents 


Guard against electrical 
shock 

Reduce hazard—save 
time and effort 


Give more room—reduce 
accidents 

Conserve energy for useful 
work—increase produc- 
tion 





Prevent mental fatigue 
rapid recuperation— 
mental alertness 
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The cast-iron frame 
appeals to metal work- 
ers—it fends off fil- 
ings, chips, and acci- 


Operating men like 
the way it stands up 
under loads in hot 
surroundings near the 
ceiling. 


The dampness of wet- 
processing operations 
doesn’t faze this 
motor. In standard 


dental blows. 


or splashproof types, 
it’s an excellent drive 
for such applications. 


otor users are proving the case 
FOR TRIPLE PROTECTION.....MODERN DESIGN 


CTIONS speak louder than words. In the short 
time that they have been available, Tri-Clad 
motors have won a host of friends in a wide variety 
of industries because of the way they stand up under 
trying operating conditions. More significant, how- 
ever, than the extent of their use are the applica- 
tions in which Tri-Clad motors are seeing “front- 
line”? service. Here are a few tough spots in which 
they are proving their mettle: 


On equipment which must operate in hot or damp 
surroundings, or where the motor is subjected to 
flying chips or falling objects—extra protection 
against physical damage keeps these motors 
going in spite of this unavoidable abuse. 


On equipment responsible for vital defense produc- 
tion—extra protection against electrical break- 


GENERAL 


down helps to assure continuity of operation ’round 
the clock. 


On equipment which must perform month in and 
month out without babying by the maintenance 
crew—extra protection against operating wear and 
tear prolongs the years of smooth, quiet service. 


On equipment which is expected to look attractive 
by virtue of smoothly contoured modern design, 
the functional styling of the Tri-Clad fits in per- 
fectly. 


Why not give Tri-Clad motors a chance to show you 
just what continuous, economical motor operation 
is? Next time you order a motor or a motor-equipped 
machine, specify Tri-Clad. General Electric Company, 
Schenectady, N. Y. 


ELECTRIC 


750-92-8058 











Plant men find Tri- 
Clad motors easy to 
maintain. Lubrica- 
tion features facili- 
tate quick oiling or 
greasing. Smooth con- 
tours can be readily 
cleaned. 


7 BUILT FOR PROT 


. 


a 


= 


Tri-Clad motors are 
a cinch to _ install. 
Electricians like them 
because of the roomy 
conduit box and the 
permanently  identi- 
fied terminals. 


Machine builders and 
buyers both like the 
way that these motors 
blend in with the 
neat, attractive ap- 
pearance of modern 
machines. 


ECTION FIRST...TO LAST! 











center drives usually can best be cor- 
rected by replacement with new and im- 
proved types which will, at the same 
time, improve power transmission effi- 
ciency and reduce noise. 

Chattering machines may result from 
worn bearings or loose bolts. Such 
faults indicate delayed maintenance. 
Correction should be made promptly 
to prevent more serious damage. Loose 
bolts may be a result of vibration. Worn 
bearings may be caused by failure of 
the lubrication system, use of the wrong 
lubricant, badly fitted bearings, bear- 
ings incorrectly placed or too small for 
the job. Any of these conditions may 
increase the electrical load enough to 
cause motor and starter troubles. Re- 
curring motor or starter difficulty should 
be a warning signal that all is not 
right with the machine. 

Sound deadening materials on the ceil- 
ing will absorb much of the small noise 
in office and factory. Its use is espe- 
cially good in plant offices, or offices 
where many machines are in use. Care 
should be taken to insure ceilings of 
color and texture to reflect, rather than 
absorb, light. Recessed lighting fix- 
tures work well with sound-proofing, 
for an air space normally is desired 
above the sound-absorbent ceiling. 


Flickering Lights 


Lighting of sufficient intensity and 
proper color to make seeing easy does 
much to improve the workers health 
and good feeling. Electrical Contracting 
has published many articles devoted to 
improved lighting. 

Flickering lights are troublesome in 
all cases. They are more detrimental 
as the extent and regularity of the 
flicker increases. Severe voltage drops 
experienced at wide intervals have less 
effect upon the worker than smaller 
dips occurring at regular time spacing. 
Fluorescent lamps must be used with 
care when flicker is present. These 
lamps may go out on pronounced flick- 
ers, and must restart, hence the period 
of darkness may be quite long. 

Flicker may have one of a number 
of causes. Swinging grounds and bad 
connections should be sought out and 
corrected. Instantaneous loads such as 
welders, large motors started across- 
the-line, arc furnaces, and similar items 
should be examined for proper opera- 
tion. The equipment itself should be 
of such design as to hold the momen- 
tary current flow to a minimum. As- 
suming good equipment in good condi- 
tion, severe voltage drop indicates over- 
loaded wiring. Main supply lines, as 
well as feeders, should be checked to 
insure adequate current carrying ca- 
pacity. Transformers, generators, or 
power company lines also may be found 


46 


to be too small if loads have been added 
without proper provision having been 
made. 

Because many of these instantaneous 
loads have low power-factor, its im- 
provement through the use of capacitors 
at the point of load may relieve much 
of the bad flickering. 

Protecting the worker from physical 
hazard is accepted as elementary. Pro- 
tection from electrical shock should first 
rule out ignorance and carelessness, 
since these two failings cause most 
electrical accidents. Management should 
issue and enforce specific instructions 





THE PENTHOUSE FAN often is an 
inexpensive way to remove fumes, dust 
and dead air. These photos of two in- 
stallations of Emerson fans show the 
simplicity of installation. 


that none but qualified persons may 
work on or repair electrical equipment 
where live parts may be exposed. 

Wiring around machines should be 
inspected regularly to insure workers 
safety against worn insulation. All ex- 
posed electrical work should be guarded 
so that it cannot be touched accidentally. 
All guards, conduits, and machines 
should be grounded so that no voltage 
differential may exist between the 
worker and the machine. 

The electric eye can be used as a 
safety watchman. Brief inspection 
will disclose many places where this 
simple beam of light can be used to pre- 
vent accidents and save lives. 


Seven Other Savers 


1. All unnecessary walking, lifting, 
or carrying of materials should be elim- 
inated. In a surprising number of 





plants, the workman is required to bring 
his materials and parts to his machine, 
lift them to the working plane, and 
carry them away when finished. Con- 
veyors, lift-trucks, hoists, or additional 
help will increase production by saving 
the skilled worker’s energy for his own 
duties. 


2. Many little things, such as having 
water coolers conveniently placed, will 
do much to make working easier. Us- 
ing piped or bottled water mechanically 
refrigerated, they give quick and satis- 
fying thirst relief. 


3. Air-conditioned rest rooms do much 
to increase worker comfort when it is 
not feasible to air-condition the entire 
plant. Especially where women are 
employed, easy chairs, radio, and rest- 
ful coloring can improve the recupera- 
tive value of rest-rooms. Radio with 
controlled programs, or music through 
suitable speaker units, will help prevent 
tension or lassitude on repetitive jobs. 


4. Of much importance is ample work- 
ing space for each individual so that 
he may have all necessary freedom of 
movement. This applies particularly to 
a freedom from belts and other exposed 
moving parts. Motors may be mounted 
on the ceiling or the unit rather than 
on the floor. Long belts may be re- 
moved by using a short center drive 
with a pivoted motor base. 


5. Motor leads and other wiring which 
might interfere with free movement 
can often be relocated easily if some 
type of convenience outlet duct or bus 
work is employed. Where portable tools 
are in use, having many convenience 
outlets avoids much walking. Having 
the power supplied through movable 
contacts allows portable tools to follow 
the work with a minimum of physical 
effort. Suspending these units from a 
spring reel or other retractive device 
will keep them handy. 


6. Power driven hand tools have helped 
speed up many small jobs. Their ex- 
tended use should speed up many more 
and greatly reduce physical labor. 


7. The color of the painting can have 
much to do with the mental reactions of 
the individual. Soft shades of green 
or yellow are restful. In addition to 
being quite high in the scale of light 
reflection, they also show up careless 
habits and encourage each worker to be 
more careful in the disposal of waste. 
Many of the benefits of improved 
working conditions are lost if the plant 
or office is unclean or disorderly. Good 
plant housekeeping is a difficult job, so 
an entire article devoted to this sub- 
ject will appear later in this series. 
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§ horsepower, totally enclosed, fan 
cooled, squirrel cage motor. For instal- \ 

lations requiring protection from dirt, \ 
or — grain dust. : \ 


3 horsepower, open rated, squirrel 
cage, induction motor. For general 
purpose applications. 












15 horsepower, explosion proof, j 
squirrel cage, induction motor. | 
For installations requiring protec- / 


10 horsepower, splashproof, direct _—«d4AS;' horsepower, splashproof, 
current motor. For installations | _— squirrel cage, induction motor. 
requiring protection from falling _ For installations requiring protec- 
\ objects or plant wash-downs where _ tion from ~ objects or = 


Hon from ieee Class 1, Group D. 
\only direct current is available. a 









ook over the situation in your territory and 
i you'll find an ever increasing demand 
for electric motors on direct and indirect de- 
fense jobs, in industrial plants working on 
priority orders. 

When new defense orders enter your terri- 
tory, check the electric motor requirements. 
In solving the new problems of correct motor 
selection and application, you'll find it help- 
ful and profitable to rely on your nearest 
Century Motor Specialist for assistance. 


The complete Century Motor line, 
in a wide variety of types and sizes 
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—fractional and integral sizes up to 400 horse- 
power—offers the right motor for practically 
every job you may encounter. Remember too, 
that priority orders often have the advantage 
of more prompt shipment to your customers. - 

Let your Century Motor Specialist explain 
all the advantages of Century Motors—help 
you obtain your share of priority business. 
Add the profits from electric motor sales to 
your regular contracting work. 


CENTURY. ELECTRIC COMPANY 
1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in Principal Cities 








s Exclusive Motor and Generator Manufacturers in the World 











ACCURATE STUBS TO MAKE A SADDLE BEND 


Bending Instructions 


“INCH-MARKING” — i \ TUneTROnire STrrrTUnT 
BENDING aga 


INSTRUCTION eee 


1. All measurements are computed on the use of 
ELECTRUNITE bending Tools # 1472-1473 and 1474. 
TA G When bending on floor keep one foot on bender 
Use markt “8” as bese for all measurements 
. Te complete accurate 45° bend, start with tube fat on 
floor and bring bender handle to ve 
ibs ben 


bends ELECTRUNITE hichey. 
ly”; 2196—%" and 2197—1", 
BENDING SPRINGS now available for '/" and ¥%" sizes. 
These springs fit inside tubing and simplify short radius 
bends with Hickey type benders; simplify mowing stubs 
inte line with wan ing pertitions After tu! + ben 
of the spring or slight backing up of bend 
For bends on 1‘, and lerge 
Both 45° and 90° fectory-made elbows « 
er 


en 
to of our Hossfeld type mechani- 

cal benders. If you heave 100 bends or mo: 

peyt for itself due to savings in cost of el 

Fittings. 


Steel and Tubes Divisien 
REPUBLIC STEEL CORPORATION 
c 


BENDER 


MADEIN USA. 


Latin bth i 


a 
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that help you make more money with 


"INCH - MARKED” 


7. APPLIED FOR 


ELE wel UNITE Steeltubes 


16. © S. PAT. OFF. 





cRWRITERS: (ABORATOR 


yw INSPECTED. 
ELECT Uy ITE 


When you use “Inch- effort. The bender is a one-piece casting with built- 
Marked” ELECTRU- in instructions which cannot be lost. With it, bends 

can be made with greater accuracy and ease than ever 
NITE STEELTUBES, before possible. 


TU 





you have as working ad- ' = 
vantages— money-saving Aided by these three exclusive advantages, any 


advantages—three exclusive features offered by good mechanic can make true bends and ac- 
no other electrical raceway. curate cut lengths—without need for guesswork 
(1) “INCH-MARKING.” This newest development in —with less chance for error and waste of ma- 


electrical raceways was applied to ELECTRUNITE terial. Work is made easier—and the job can 


f 
“FCT RICA £48 ruBine 





STEELTUBES to make it easier and more accurate 
to use—more economical to use. It consists of inch 
and foot marks clearly and accurately printed along 
the entire length of each piece of tubing. Thus, the 
mark for cutting or bending already is made for you. 


(2) BENDING INSTRUCTION TAG. An ample supply of 


move along to completion without schedule- 
disrupting time losses due to made-over bends 
and cuts. 


Try “Inch-Marked” ELECTRUNITE STEEL- 
TUBES on your next wiring job—exposed, con- 


these tags is supplied with each shipment of “Inch- cealed or in concrete. See for yourself how it can 
Marked” ELECTRUNITE STEELTUBES. On one save you money—and why 

side are detailed instructions and on the other side 
simple diagrams for making various types of bends. 


(3) ELECTRUNITE BENDER. This handy tool was designed sss 
for use with “Inch-Marked” ELECTRUNITE STEEL- Steel and Tubes Division, 
TUBES—to provide the ideal combination for making Republic Steel Corpo- 
exact, predetermined bends simply arid with little ration, Cleveland, Ohio. 


wes: 


it is the easiest-to-use rigid 
steel raceway in the world. 











BUY FROM YOUR LOCAL - 
g sees? 


_ He’s the exclusive distributor in 


your territory. He Preiresng 
i aah of “Inch-Marked” Cc 
“TRUNITE STEELTUBES, ELEC- 
- TRUNITE Benders, fittings, 
: accessories anda full ema Sparel 
= Call t qrakeos for 
ence. ~ 
2 sey--ant Sad 

































eo planning or estimating your 
jobs and < supplied with 


keeping you 
materiale when you — _— 
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SORE. keygens 
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@ If you service electric re- 
frigerators, be sure to do it the 
Aerovox Jiffy Way when it 
comes to motor capacitor re- 
placements. 


First, depend on Aerovox list- 
ings to pick the right replace- 
ment. Second, in the absence of 
adequate motor identification, 
use the Aerovox capacitor Selec- 
tor to determine required capac- 
ity. Third, install an Aerovox 
Emergency Unit temporarily to 
get the “box” going again. 
Fourth, when convenient, install 
the permanent Aerovox replace- 
ment. It’s simple, quick, profit- 
able. 


Ask Your Jobber... 


Ask for latest Aerovox manual 
with practical data and com- 
plete listings. Order the units 
you need from your jobber. Or 
write us for details. 


EXPORT: 100 Varick St... Y., Cable “ARLAB 





SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 





BUILT FOR OVERLOADS! 


The new design—as passed 
by the Underwriters’ Labo- 
ratories May 1, 1940. 














GENTLEMEN 





ILSCO COPPER TUBE 
AND PRODUCTS, Inc. 


5629 MADISON ROAD —--— CIN.,O. 


“Heatless” Heaters 
Dry Enamel 


Huge ovens have been installed in the 
Chrysler Body plant where the tem- 
perature of an automobile body may be 
raised to any required degree, yet a 
person walking through the ovens will 
not feel even slightly warm. They are 
used to dry moisture, and in some cases 
enamel, on automobile bodies. 

These “heatless” heaters are induc- 
tion ovens using high-frequency power. 
Each of the seven ovens have loops of 
wire that constitute in effect a large 
induction coil. The induced heat is 
produced in the metal body itself and 
comes from the inside out instead of 
the reverse. Since there is no heat in 
the inside of the oven, none leaks out 
through the ends to raise the tempera- 
ture of surrounding air. 

A 300-kva., 440-volt, 360-cycle, 3- 
phase generator furnishes current which 
flows through three coils and from 
these coils, by induction, to the metal 
of the car bodies as the latter pass 
slowly through the ovens. The induced 
current does the heating when it 
reaches the center of the metal, with 
the result that the body exudes heat 
in much the same way that a human 
body exudes perspiration. The coils 
are energized only when the conveyor 
line is in motion. Drying time for 
drying water is two minutes per body. 

The fact that the heat proceeds from 
the center of the metal itself outwardly 
is responsible for a superior baking 





’ 


INDUCTION OVEN for drying enamel on a Chrysler body at a temperature of 240° 
F. Heat is produced in the metal of the body by induction, from three large coils of 
wire energized from a 440-volt, 360-cycle, 3-phase generator. 
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job because the paint next to the metal 
is dried first, which results in hardness 
all the way through and produces a 
better and longer-lived finish. 


Power Costs 
Reduced 


A survey in a large machine shop 
showed that the motors driving four 
main line shafts were grossly under- 
loaded. Power factor was consequently 
very poor. Simple transmission changes 
made it possible for one 25 hp. motor 
to drive two of the shafts, and a 15 hp. 
motor to drive the other two. Power 
savings of $35 a month resulted. 


Barrel Loading Device 


Improves Production 


The Palnut Company of Irvington, 
New Jersey, speeded up production by 
adding a simple double trough feed 
hopper to a blast cleaning machine. In 
order to insure a clean product, a blast 
cleaning operation to remove sand and 
scale is the final processing step in the 
manufacture of their parts. 

Each part receives a few minutes of 
blasting, and the cleaned parts are un- 
loaded directly into shipping barrels. 
In order to prevent spillage of the small 
parts, in loading the barrels, a double 
feed hopper was devised. With the ad- 
dition of this arrangement, they elimi- 

















DOUBLE FEED HOPPER eliminates 
spillage and extra handling in this plant. 


nated the extra handling brought about 
through the trucking of cleaned material 
to the shipping department in contain- 
ers, and then transferring the parts into 
the shipping barrels. 





Is Your Answer 
“Yes” ? 


1. Can your plant cut out operations 
of seasonal equipment, such as boilers, 
when the peak is off? A re-survey of 
power needs may show a way to do this. 

2. Are arrangements for power such 
as to insure the utmost flexibility for 
needs irrespective of rate of operation? 

3. Do you keep the power company 
informed on contemplated changes to 
insure continuity of operations at lowest 
costs? 

4. Is vital electrical equipment so lo- 
cated as to be protected from floods, 
dust and similar hazards ? 

5. Do workers wait for material? Do 
employees frequently have to leave their 
places of work? Modern inter-com- 
municating or signaling systems can 
correct much of this. 

6. If operations are not air-con- 
ditioned are you providing for me- 
chanical movement of air? Would 
motor-driven space heaters effect more 
uniform and comfortable distributior 
of heat in working areas? 

7. Is the illumination received at the 
working plane aided by properly painted 
walls, ceilings and equipment? 

8. Is maintenance of illumination sys- | 
tematic? Are schedules for washing | 
fixtures and walls set and maintained? | 

9. Should your property be guarded 
against trespassers? Flood-lighting of | 
structures and yards at night provides | 
protection and adds valuable publicity. | 
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And there's just as much difference between 
the streamlined BRIEGEL METHOD of making 
connections and former old-fashioned methods. 
The BRIEGEL METHOD saves you up to 50% 
on time and a substantial saving on materials al- 
lowing you a larger margin of profit on 
each job. Make quick, easy, strong and 
neat connections this MODERN way. 






No extra turns or twists, 
no nuts to tighten when 
you use B-M connectors 
and couplings. Just TWO 
SQUEEZES with the patented 
B-M indenter (which costs you 
only $1.25) and you have a 
smooth efficient job. 

Approved by Underwriters 
Laboratories. 


DISTRIBUTED BY 


The Steelduct Co. 
Youngstown, Ohio 
Enameled Metals 
Pittsburgh, Pa. 
National Enameling & Mfg. Co. 
Pittsburgh, Pa. 
Triangle Conduit & Cable Co. 
Elmhurst, N. Y. C. 


Galva, Ill. 









The M. B. Austin Co. 
Chicago, III. 
Clayton Mark & Co. 
Evanston, Ill. 
Clifton Conduit Co. 
Jersey City, N. J. 
General Electric Co. 
Bridgeport, Conn. 











® Write 
for 
Catalog 





@ The instant availability and perfect fit of Bunting Bronze 
Bearings for all makes and sizes of electric motors save you 
time, trouble and money in motor maintenance. Completely 
machined and finished, ready for assembly. In stock at 
your Bunting wholesaler. .. The Bunting Brass & Bronze 
Company, Toledo, Ohio. Warehouses in All Principal Cities. 


UNT: 


s 
BRONZE BUSHINGS ° peo — 
PRECISION BRONZE BARES BABBIT 































QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques- 
tion and every answer published, we pay $5.00. 


PILOT LAMPS ON FAN 


UESTION 30. We have pilot 
lights on 440-volt, 3-phase ventil- 
ating fans. They are 250-volt 25- 
watt carbon lamps hooked up two 
in Series on two phases. IVe wish 
to have only one lamp to a phase 
and just have a red glow in line 
with the operators’ vision. Are 
neon lamps made to fit medium base 
sockets to show lights from 110 
to 500 volts? As I recollect, these 
lamps have a low wattage drain 
and withstand vibration. This 
would save us power and annoy- 
ance because there are four lamps 
to a fan and a large number of 
them in the plant.—J.J.M. 


TO QUESTION 30. We have 
A, replaced many of our pilot lamps 

with 1l-watt neon, especially 
where there is much vibration. In one 
department using 12 pilot lamps the re- 
about three lamps a 
Since replacing them with 1- 
watt neon we have not made a replace- 
ment in 


placement was 
month. 


two years—250 volt is the 
highest voltage neon that will fit in 
regular socket. If you want to use only 
ene lamp you must put the proper re- 
sistance in series with it. Personally 
[ would just replace the carbon lamps 
with 250 volt 1-watt neon.—W.R. 


TO QUESTION 30. Several 
A, prominent manufacturers make a 

pilot light with a self-contained 
resistor for use on 220-volt circuits. 
For 440 to 600 volts a capacitor in- 
stead of the resistor is incorporated in 
the unit. It uses a standard S6, 6-watt, 
candelabra base lamp and when fitted 
with a suitably colored lens can be seen 
plainly for quite a distance. 


i 


For a smaller pilot light there is an- 
other type available using a }-watt neon 
lamp with a built in resistor that can 
be used also on circuits up to 600 volts. 
This light is of course not visible at a 
great distance, although is very satis- 
factory where the operator has_ the 
pilots right before him. The lamps used 
in each case are rated at 115-120 volt. 


—H.E.M. 


TO QUESTION 30. Neon 

@ jamps are made with medium 

base,low wattage and long life but 

only for 250 volts and most of the me- 

dium base sockets are rated at 250 volts. 

\ resistor is made that will screw right 

into a medium base socket and can be 

used in place of one of your lamps in 
the present hook-up. 

In our plant we have several of these 
signals using both carbon and _ neon 
lamps but unless one looks right at them 
they are not noticeable. It would be 
better if the fans were also electrically 
interlocked with the motor of the ma- 
chines protected or served.—W.L.C. 
A 100-watt, 440/110-volt air cooled 

transformers in the fan circuit 
with secondaries connected to a 6-watt, 
125-volt S-6 mazda B lamp, in stand- 
ird lamp receptacles with red or green 


TO QUESTION 30. Use three 


bulls eyes. The cost would be very 
little and I am sure J.J.M. would find 
the arrangement satisfactory.—J.I.B. 


EXCITER RINGS WEAR 


UESTION 31. The exciter rings 
of a synchronous motor, running 
as a condenser, become black in 
certain spots and finally wear and 
cause sparking at the brushes. 





Changing polarity on the rings 
does not remedy it or different 
ways of starting and stopping. 
What should I do?—WWG. 


TO QUESTION 31. For a like 
A, condition I cleaned the brushes 

and brush holders thinking that 
as exciter rings are not always exactly 
true the brush was not free to inake a 
good contact at all times. This was the 
cause of our trouble but cleaning and 
increasing the spring tension did not 
help. I found that one of the flat type 
brush springs had a groove worn in 
where it contacts the brush causing a 
slight binding of the brush. Having no 
extra spring on hand we sweated a 
piece of 1/32-in. thick brass over the 
worn part eliminating the trouble.— 
W.R. 


TO QUESTION 31. Blacken- 
e ing of the exciter rings at cer- 


tain spots is probably caused by 
excessive heat at the brush face be- 
cause there is not enough tension on 
the brushes to keep them in proper 
contact with the rings. The result is a 
high brush-contact resistance. I would 
suggest that you check the rings for 
grooves and ridges, and also check to 
see if the rings are out of round. After 
truing the rings and removing any 
ridges and grooves check the type and 
grade of brush being used. Adjust the 
brushes in their holders so there is 
enough tension on the brushes to keep 
a low resistance contact.—V.M. 


TO QUESTION 31. These 
A, rings are part of a highly induc- 
tive circuit and vibration, ec- 
centricity, and imperfect surface struc- 
ture of the rings should be eliminated. 
If the bearings are not worn exces- 
sively, tighten all studs and turn down 
the rings finishing with a light ston- 
ing process. The surface should be 
free of large pores, and smooth. 

Use a pure graphite brush with a 
shunt. Fit brushes in holders 
properly, and finish with very fine 
abrasive material. Adjust tension to 
15 pounds per square inch. Inspect 
stud connections, check exciter com- 
mutator and brushes. 

On all machines, there is a constant 
burning process on the brush contact 
surface due to friction and the transfer 
ot current. In persistent cases of poor 
contact on the rings, two small brushes 
should be substituted for a large one. 
lf possible, and in view of the fact that 
manufacturers insist on installing only 
one brush holder on some rings, an ad- 
ditional one should be installed dia- 
metrically opposite to insure continu- 
ous contact without much variation in 
contact drop. Rings should be glass- 


good 
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F-M MOTORS WITH THE 
COPPERSPUN ROTOR... 


®@ Now is the time to give your motors a 
thorough physical examination. Can they be 
depended upon to stand up under today’s 
greater demands? Find out before they fail... 
before they cause expensive delays. 

Then compare your motors with Fairbanks- 
Morse Motors having the Copperspun.rotor. 
These F-M motors set a new standard of 
performance ... a standard that’s in tune 
with today’s production tempo. 

They are unrivaled in ability to stand up 
under the most severe plugging and revers- 
ing service. Why? Because they are the only 
motors having rotors with windings centrif- 
ugally cast in one piece of SOLID COPPER. 


FAIRBANKS-MORSE 


ELECTRICAL MACHINERY 
FAIRBANKS SCALES 


DIESEL ENGINES 
PUMPS 
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Pronounced 
\ Physically 
| Fit for 

Any Job! 


— 
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And the characteristics of copper make it the 
ideal rotor material. Copper has high elec- 
trical and thermal conductivity (twice as 
good as aluminum), greater strength, and 
low thermal expansion. 

If dependable power is important to your 
operations, investigate these superior motors 
now. Write Fairbanks-Morse & Co., Dept. 
L-25, 600 S. Michigan Ave., Chicago, III. 

Branches and service stations 
throughout the United States 
and Canada. 


Lz 


fA) MOTORS 


RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 


WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 

















PIPE MACHINE 
for only $179.50 











Beaver Model C-1 Power Unit, with Beaver No. 5, 3 to 
2-inch, automatic square-end pipe cutter, and Beaver No. 
72, 4 to 2-inch adjustable pipe threader, makes a fast, 
powerful, dependable, economical and highly efficient pipe 
machine—for only $179.50. With drive shaft it will oper- 
ate geared cutters and threaders up to 8-inch—threading, 
8-inch pipe in six minutes. Thousands in use in the best 
shops throughout the country. 

SS : 

w/ af ps 


143 BEAVER® 

© id PIPE T@LS 

Highest Quality * WARREN, OHIO * For~ 40 Years~ 
1241 DEEN AVENUE 


Write for Catalog C. 








FAST CAPACITORS 








CAPACITOR 


Power factor correction relieves 
overloaded feeders, raises the 
voltage level, reduces feeder 
losses. Improve power factor with 
neat, sturdy, reliable Fast Capaci- 
tors. 


2 KVA, 460 volt, 60 cycle CA- 
PACITOR for special equipment 
correction. 








VA 


CAPACITOR SPECIALISTS FOR 22 YEARS 
3119 N. CRAWFORD AVE. CHICAGO, ILLINOIS 
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smooth at all times. Avoid using rough 
abrasive material for cleaning.—O.A. 


TO QUESTION 31. Practi- 
A, cally all cases of this kind can 

be traced to poor contact be- 
tween the brush and ring, either from 
vibration or because the ring is not 
perfectly true. The pitting is the re- 
sult of arcing at the points where the 
brushes leave the ring. The trouble 
may be reduced somewhat by reversing 
the current quite often, but the im- 
proper condition should be corrected. 
li has been found that the tendency to 
pit the rings is much less with metal- 
graphite brushes than with carbon 
brushes so a change to metal-graphite 
should help. Also the proper spring 
tension is important. 

One of the most common causes of 
flat spots is vibration, which makes 
the brush break contact with the ring. 
This condition is particularly bad if 
the vibration is of a period character 
so that the contact of the brush is 
broken repeatedly at the same spot on 
the ring. Pitting may also be the 
result of unequal expansion of the ring 
as the machine warms up which is most 
likely to occur with spoked rings of light 
construction. The remedy for this is to 
grind rings at operating conditions. The 
exciting current from a separate ex- 
citer left on the machine when it is 
stopped may cause this, but it is not 
likely. —W.C. 


ita inact 


NO LOAD SPEED VARIATION 


UESTION 32. Can someone tell 
me the reason why a compound 
motor, running at a constant speed 
and without a load, varies in speed 


to a slight degree when the brushes 
are shifted ?—J.P.G. 


TO QUESTION 32. In a com- 
A pound-wound motor running 

without load, the field would be 
made up of two components, one due 
to the shunt winding and the other due 
to the series winding. The field strength 
per pole will determine the back voltage 
generated between brushes. If the 
brushes are set on the neutral plane so 
that the part of the field which is effec- 
tive between two brushes is all in one 
direction, you will have back voltage 
and this subtracted from the applied 
voltage must be enough to force the 
proper driving current through the 
armature. Now, should the brushes be 
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shiited from the neutral plane there will 
be some of the field in the direction op- 
posite to the main field. The effective 
field strength will be less and the ef- 
fective back voltage at the same speed 
will be less. This will result in a greater 
ditference between the applied voltage 
and the back voltage and this will per- 
mit a greater current to flow which in 
turn will develop a greater torque and 
hence cause a greater speed. 

If the brushes were originally set a 
little away from the neutral so that 
shifting the brushes can result in a 
greater field strength or a greater num- 
ber of lines of force, the back voltage 
will be increased and the current will 
decrease and, therefore, the speed will 


decrease.—].E.W. 


TO QUESTION 32. In,a com- 
pound-wound motor the position 
of the brushes is slightly back (in 
the direction of rotation) of the exact 





neutral plane. When the brushes are | 


shifted either way the field set up by 
the armature current distorts the main 
field to such an extent that the coils 
being commutated under the brush are 
no longer in a magnetic field of the 
proper direction and strength. This 
field distortion which is equivalent to 
a weakened field causes speed variation. 

Since, at no load, the armature cur- 
rent is comparatively small, when the 
brushes are shifted the armature coils 
are not undergoing commutation at 
the proper time. Therefore, the speed 
will vary but without excessive spark- 


ing.—W.B. 


TO QUESTION 32. This re- 
@ action is present in practically 


all commutator motors. A shift 
in brush position from its proper axis 
affects both speed and torque. It may 
be observed on d.c. shunt, series, com- 
pound, interpole and compensated, in- 
cluding a.c. series and repulsion ma- 
chines. The magnitude of the change 
is not equal in all motors. It depends 
upon design features. Compensated 
motors are least affected. 


Armature reaction is the cause of this | 


change. Its consequence is a demag- 
netizing and cross-magnetizing action 
on the field flux, and includes a change 
in active armature conductors produc- 
ing a counter electromotive force 
(c.e.m.f.). The fields produce a flux, 
the direction of which may be along a 
certain plane. The armature conduc- 
tors also produce a net flux and its 
direction is ideally at right angles to the 
field flux. When the brushes are shifted 
it causes a certain number of conduc- 
tors to assume a flux which aids or 
bucks the field flux, depending upon 
the extent and direction of the shift. A 
backward shift causes more demagnet- 
izing effect. In addition, these conduc- 




















PAINE 


[| CONCRETE and MASONRY 


CAN'T RESIST 


“SUDDEN 
DEPTH" 











DRILL BITS 
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QUIET OPERATION 
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stores and other occupied locations. 





Figures 900 980 


A few of the complete line of PAINE Anchoring 


There’s no concrete or masonry wall, floor or ceiling too tough 
for this PAINE drill bit that has revolutionized expansion anchor 
installations in solid, fragile materials. 


It cuts 50 to 75% faster—holds its cutting edge longer than 
ordinary drill bits without resharpening and assures clean, uni- 
form, correct-size holes. 
Use it in any portable electric drill (slow speed) or brace. Just 
the thing for close quarters where the old chisel-type drill bit 


can’t be used. 


PAINE “Sudden Depth” Drill Bits elimi- 
nate all hammering and noisy pounding. 
A definite advantage in hospitals, offices, 


Ask your supplier for PAINE “Sudden 


Devices. Fig. 900 — Lead Expansion Anchor; Fig. > Ae a % rs 
980 — Malleable Shield; Fig. 950 — Lead Wood- 3/16" to 1%” inclusive. 
serew Anchor; Fig. 955 — Fiber Woodscrew Anchor. 


2961 CARROLL AVE. 


950 955 Depth” Drill Bits TODAY—he can sup- 
ply them in standard diameters from 


New York Warehouse & Sales: 


THE PAINE CO. ~isrc* 





JOHNSON Leaded Bronze 


ELECTRIC MOTOR 


fr 
< ro BEARINGS 


If you sell Electrical Sup- 
plies, investigate the profit 
possibilities in Johnson Elec- 
tric Motor Bearings — no 
obligation. 
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JOHNSON BRONZE 


Cleeve BEARING HEADQUARTERS 
490 S. MILL STREET - NEW CASTLE, PA. 


by 
on UNDERSIZE 


@ It’s easier to do a better motor overhaul when 
you install Johnson Electric Motor Bearings. 
First, you have the largest selection of types on 
the market .. .. the most complete stocks. 
Next, all of the popular sizes are available as 
STANDARD or UNDERSIZE — whichever 
you may require. Finally, Johnson Bearings are 
correct in design and tolerance—so they slip 
easily into place. Write for a complete catalogue. 
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You wouldn't make a éas 
connection with a set screw 
connector. An electrical con- 


nection is just as important, 


ays 


Stop those current losses 


with a connection that ¢rips 
the cable like a Gorilla. The 
principle of the nut and wedége 
are used for a maximum com- 
Dependable locking 


pression. 


action in every connector. 
Pressure is uniformly distrib- 


uted over full contact area. 


A “Gorilla Grip” Connector 
requires no special tools and 
may be used over and over 
again without loss of efficiency. 
Investigate, write for descrip- 


tive literature. 


National Electric 


PROUOCOCTS CORPOURATION 
1100 FULTON BUILDING, PITTSBURGH, PA. 


4 


Quiz 
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tors generate an e.m.f. which reacts on 
the c.e.m.f. 
with them. Finally, 
been affected, and the active armature 
conductors altered, the subsequent action 
is a distortion ot the field flux. The 
total net effect of this is a change in 
the c.e.m.f. 

With a constant applied line voltage 
and no-load torque (friction, windage, 
the armature current must change 
with the c.e.m.f. The change 
ture 
torque. 
than the 
it less, 


et. 3 


If the no-load torque is greater 


the speed increases.—O.A. 





Can You ANSWER 
these QUESTIONS? 


QUESTION K1.—c Jn a tool hardening electric 


furnace having 10 heater elements con- 
nected in series single phase, 230 volt, it 
is difficult to locate a burnt out element; 
test coil being of no use due to 
resistance. The element connections are 
brought outside of the furnace, but what 
is the quickest way to find the burnt out | 
element in hot and cramped quarters ?—S.C. 


lamp or 


QUESTION L1—In our plant there are some 


2,000 motors driving individual or small | 
groups of machines which often require 
changes in pulleys and gearing. It is diffi- | 
cult to remove gears and pulleys from the 
shafting of the motor and machine be- 
they are rusted fast to the shafting. 
pulleys and shafting are cleaned to 
a bright finish and oiled and then assem- 
bled, but they rust fast to each other. We 
then tried grease but the rust still persisted. 
What causes it and is there a remedy ?— 


J.J.M. 


cause 
Gears, 


QUESTION M1. I have used a 14 horsepower | 


4-pole 25-cycle slipring motor as a means | 
of changing the frequency from 25 to 60 
cycles to operate fluorescent lights in our | 
office. I do this by exciting the stator at | 
25 and driving the rotor mechani- | 
cally, with another motor, in the opposite 
direction to the rotating magnetic field, 
then I take 60 cycle power off the three 
phase rotor rings and balance my load on 
the three phases. Why is the voltage in 
the rotor half the stator voltage and what 
would be full load on the rotor. In other 
with 14 hp. 220 volts in the stator | 
what current may I expect 
in the rotor at 110 volts 60 cycle?7—J.GSS. | 


| 
PLEASE SEND IN | 
| 
| 


caret 
cycies 
| 


words, 


lat 25 cycles 


YOUR ANSWERS BY JANUARY 1 





of those conductors in series | 
the field flux having | 


in arma- | 
current affects the developed motor | 


motor torque the speed falls; | 


RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


KLIPLOK CLAMPS 
Lock fuses and clips together # 


KANTARK FUSES 
With genuine fibre tubes 
(not paper) 


COLORTOP PLUG FUSES 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 
Glass and Unbreak- 
able types for every 
application. Stops 
guesswork - bearing 
failures- waste- idle 
machinery, etc, 


WRITE FOR FOLDER No. 300 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 





NO TIME FOR 
CHISELING! 


Y/ CONCRETE 
MARBLE 
BRICK 


THIS 


No time today for slow hand chiseling. 
Holes for machinery bolts, conduits, 
piping, ete., must be drilled fast! 

Carboloy drill-points drill floors, walls, 
ceilings 50% to 75% faster, give you 


| clean, accurate holes and stay sharp 


up to 50 times longer than ordinary 
drills. 

Try Carboloy Drill-Points in any ro- 
tary drill. Sold at leading supply 
houses. Write for leaflet. 


CARBOLOY COMPANY, INC. 
11135 £. 8 MILE STREET * DETROIT, MICH. 


7 41> 4310) Fe) | 


MASONRY DRILL-POINTS 
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DUMMY ROTOR FOR 
STATOR TESTING 


Howard Davies, a motor repair and 
testing specialist of Philadelphia, Pa., 
has developed a dummy rotor for test- 
ing motor stator windings to discover 
short circuited turns or coils. 

The dummy consists of a long length 
of g-in. by 3/16-in. steel band, wound 
edgewise around a long tapering core 











DUMMY ROTOR provides a quick 
and simple, safe and sensitive method 
of testing stator windings for short cir- 


cuited turns or coils. Has no windings 
to burn out. 


and mounted on a supporting base. The 
one in the illustration is for testing frac- 
tional horsepower motors and _ takes 
stators ranging in size from 34-inches 
to 4-inches inside diameter. However, 
dummies for testing larger stators can 
be made. 

When testing a stator, it is placed 
on the dummy and its leads connected 
directly to a line having the same volt- 
age as the motor rating. If a wattmeter 
and ammeter are connected in the circuit 
they will show, with a perfect stator, 
irom 35 to 85 percent of the full load 
amperes and from 10 to 25 percent of 
full load watts. Short circuits in the 
turns or coils are indicated by increased 
readings on the meters. If no meters 
are used, the heat from the shorted coils 
will disclose them, especially if 150 to 
200 percent normal voltage is applied. 
The portable instrument case shown 
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in the photograph contains a wattmeter, 
two ammeters of different ranges and a 
voltmeter. It also contains a switch 
for applying either 110 volt or 220 volt 
single phase current. 

The advantages which this dummy 
rotor offers, according to Mr. Davies, 
are: it is simple and more sensitive 
than an inside growler, since as few as 
two or three shorted turns can be de- 
tected; it is practically indestructible, 
as there is no winding to burn out; 
parallels in a polyphase winding need 
not be disconnected; a burned starting 
winding need not be disconnected ; twice 
normal voltage can be applied for a 
short time to practically all windings, 
giving a 100 percent over-voltage test. 


ene, 


REMOTE LATHE 
CONTROL 


Machinists in the Central Armature 
Works, motor repair shop of Washing- 
ton, D. C., have arms-length control of 
motors on all lathes in the shop. Re- 
gardless of where a man stands along 
the lathe, he doesn’t have to move a step 
to start, stop or reverse the motor. He 
simply reaches up and twists the con- 
trol bar which covers the entire length 
of the lathe bed. 

This bar is coupled to a horizontally 





BAR EXTENSION over lathe bed pro- 
vides remote control of motor in this 
Washington, D. C., motor repair shop. 





mounted control switch at the head of 
the lathe. It is supported at the op- 
posite end by a curved piece of 1l-inch 
conduit, fastened to the lathe frame by 
a set-screw and sleeve arrangement to 
facilitate dismantling. A 4-inch cylin- 
drical metal grip slides along the square 
bar and makes it easy to operate this 
remote switch control. 


SHOP 
HOIST 


For the smaller shop, where perma- 
nent monorail hoist equipment is too 
costly and elaborate for the run of work 
handled, a simple rolling hoist frame 
often provides adequately inexpensive 
and convenient handling. 

At the Western Electric Machinery 
Company in Wichita, Kansas the hoist 


} 
} 
4 


OO a Dk SY | 





HOIST FRAME of strong welded con- 
struction and chain falls handle heavy 
jobs. 


frame is made up of 14-inch pipe 
structure and a braced I beam on 23- 
inch ball bearing casters as shown in 
the accompanying photo. Chain falls 
are suspended from the beam. 

Besides unloading heavy motors from 
the truck bed to the shop, the frame is 
used to handle motors about the shop. 


THROUGH 
THE WRINGER 


In the rebuilding and repair of large 
transformers it is desirable to remove 
as much of the oil as possible from the 
iron laminations before reassembly. A 
thin film of oil, multiplied by many hun- 
dreds of laminations, causes a core to 
bulk larger than it was when disas- 
sembled. 

Quality Electric Co. of Los Angeles, 
repairing a large number of heavy 
transformers for industrial plants and 
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HELP FOR Y 


THE HEW G-E 
INSULATING MATERIALS CATALOG 


This catalog will be of real help to you when you are planning 
purchases for installation, repair, and maintenance supplies. 


Crammed with pictures, descriptions, tables, specifications, etc., it 
consists of an up-to-the-minute listing of General Electric's complete 
line of outstanding Insulating Materials. 


GET YOUR FREE COPY NOW! 


Section M-18B, Appliance & Merchandise Department, 

, General Electric Company, 

q Bridgeport, Connecticut 

1 Send me a copy of the NEW G-E INSULATING MATERIALS CATALOG 
right away! 

: ET TT TT 

# 


GENERAL (%) ELECTRIC 
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the utilities, uses a common washing 
| machine wringer to squeeze some of 
| the excess oil from laminations. An oil 
drip pan is placed below the wringers 








| CLOTHES WRINGER rigged up to 
squeeze oil from iron laminations of a 
transformer being rebuilt. 


|to catch the oil and lead it through a 
drain tube to a can below. The wringer 
was rigged with metal guides to stack 
the iron as it came through the rolls. 


COIL BENDER FOR 
RECTANGULAR WIRE 


A copper bender for making edge- 
wound, one turn, hairpin coils of rec- 
tangular copper wire, has been designed 





HAIRPIN BENDER for making hair- 
pin bends in rectangular copper for 
edge-wound, one-turn coils, Gives per- 
fect bends without cracking or damag- 





ing copper. 
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PLUGS 


THAT SPEAK FOR THEMSELVES, 
NOT BY WHAT THEY SAY BUT 
BY WHAT THEY DO — 


a s 


C-QUICK 





BLAC-LINK 


Glass top, complete insulation. Rating reads by color Porcelain base, heavy brass cap, large clear mica window. 
and figure in any position. Link parts on overload, glass Black link, white background; highest visibility before and 
blackens on short circuit; each equally easy to detect. after blowing. Link parts on overload, window blackens 
White link on black background; highest visibility before on short circuit; each equally easy to detect. Plug fuses 
and after blowing. The supreme quality in plug fuses. have no moving parts—assured protection. 


Ask your dealer, or write for our Bulletin 404. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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and built for their own use by the Elec- 
trical Engineering & Service, Ince., 
motor repair shop of Westfield, Mass. 

The device consists of a base made 
of two upright rectangular steel bars, 
welded to a mounting plate and bolted 
to a bench top. A horizontal space bar 
bolted between these uprights contains 


a groove into which the copper wire 
because WiremMorD “ee fits. A pivoting bolt hinges a swinging ’ | 

arm to the uprights and in addition con- | 
tains two solid steel collars threaded on 


= 





4 ES TIM F this bolt with spacing nuts on the outer ' 
§ ¥ side of each collar. The distance be- : 
Nine basic Wiremold Raceways and their fittings tween | these collars is determined by 

may be used independently or interconnected .. . the width ot the flanged roller on the ’ 


slip together quickly without threading or use 
of special tools. Installed on the surface in new 
or old buildings, Wiremold Systems eliminate 
cutting of floors, walls, ceilings, and make a neat 
finished job without additional painting. 


lever arm. This roller rides between 
the collars and performs the actual 
bending operation. 


, 
$ 
es 


ge GONSERVES MATERIALS Ij 


< 
Standard Wiremold Raceway lengths (10 ft.) 


and complete series of fittings are designed to 
cover practically all installation require- 
ments with least cutting, bending, and 
waste. Wiremold sections are strong but 
thin... conserve steel, yet meet all 
Code and Underwriters’ specifications. 


pe KEEPS WHEELS 
TURNING 


The speed and simplicity of 
Wiremold installation means 
less interruption of work in ~ 
plant, office or other build- ce 
ings. In most cases Wire- f%4 
mold wiring or lighting AS 
installations can be 

made while normal work 3 
proceeds. 





aii as ee ae 





CLOSE UP of the bending mechanism 
showing the intermeshing of the rolls 
and space bar groove for copper. 


yy 


Use these timely Wire- 
mold advantages as part 
of your bid for wide- 
spread defense lighting 
modernization. Wire- 
mold catalogs, data 
sheets and engineering 
help are yours for the 
asking. 


eee 


To make a hairpin bend, the lever 
arm is swung all the way back until its 
handle rests on the bench top. The 
copper wire is then inserted above the 
flanged roller and between the pivot 
pin and the space bar, resting in the 
groove of this bar. An adjustable stop, 
sliding on a piece of flat iron bolted 
to the mounting base and parallel to the 
bottom of the space bar groove is used 
to insure uniform length of bent coils. 

Once the wire is inserted, the lever 
arm is rotated slowly in a clockwise 
direction until it comes to rest on the 
top of the space bar. While the arm is i 
rotating, the flanged roller gently bends 
the copper around the pivot pin and 
when the arm comes to rest, both sides 
of the coil are in the groove of the 
space bar. The bent coil is then re- 
moved, 


ee TOOTS POTS 


* 
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Meeting the ““Musts”’ 
| of our National Planning 





Serving the National Emergency as they have served the nation 

; at peace, General Cable’s eight great plants across the country 

E are working day and night to meet imperative demands—plant 

enlargements, shop remodeling, essential housing. In cooperation 

with National Planning the electrical industry is doing its part in 
the gigantic industrial contribution this country must make to 

; Empty “* preserve all Democracy stands for. 

Reels -- AT ONCE! 
GENERAL CABLE 





BARE and INSULATED WIRES and CABLES for EVERY ELECTRICAL PURPOSE 


STOCKED BY ELECTRICAL WWOLESALERS EVERYWHERE 


General Cable Corporation Sales Offices: ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DALLAS + DETROIT + HOUSTON 
KANSAS CITY (MO.) * LOS ANGELES * NEW YORK + PHILADELPHIA*+ PITTSBURGH * ROME (N.Y.) * ST. LOUIS * SAN FRANCISCO + SEATTLE * WASHINGTON (D.C.) 
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PRESS WIRING 


The complicated control operations 


and multiple motor applications on 
printing press electrical installations 


cause experience data to show man 
hour costs considerably greater than 
more conventional wiring installations. 
The following tables giving the man- 
hour distribution for typical printing 
press installation was assembled by 
an electrical contractor specializing in 
printing press installation and control 
wiring. 

The figures shown represent actual 
time plus a suitable percentage for 
supervision, lost time, material han- 
dling and other factors contributing 
to the payroll totals on the job. It 
is important to note that these man- 
hour figures are typical for an organi- 
zation skilled in this particular field 
and operating the jobs with men long 
experienced in press work. 

The several parts of the wiring job 
are shown with detailed labor hours 
given and the sub-totals drawn for 
each of the several parts of the wiring 
job. Material quantities are, of course, 
typical and approximate averages com- 
monly encountered in this type of 
In applying these figures for 
other than preliminary estimates the 
time shown should be adjusted pro- 
portionately to the material 
quantities required. 

Under each typical installation, the 
press control wiring, paper reels, auto- 
matic tension and automatic paster 
time is shown as a lump sum for each 
item.. However, a breakdown of these 
items are given in tables following. 


work. 


actual 


TABLE NO. | 


Typical installation 100 hp. — 7's hp. 220 volt, 60 
cycle, 3 phase motor control stations, sheet cutter and 
signal lights, etc. using RH 75 deg. C. wire. 





Material Labor 
Man 
Quantity Hrs 
Service feed 310’ — 500,000 20 
100’ — run 103’ — 3” cond 40 
Unit Cost 2 — 3" ells 4 
$6.50 per rt. 1 — 400A Sw 8 
1—é6CPC 8 
80 

62 





Connecting 100 HP 310’ — 400M PR 16 
slip ring motor 310’— 2 OSR g 
100’ — run 90’ — 3” cond 24 
Unit Cost 90’ — 2” cond 10 
$5.00 per ft. Ells, etc. 8 
66 
Connecting 7! 5 310’ — 28 PR 3 
HP slip ring 310’ — #10 SR 2 
motor, 100’ run 90’ — 114" cond 8 
Unit Cost Ells, etc. 3 
$ .85 per ft. ee 
16 
Set and wire 60’ — 24F. P. 20 
self cont. res. Supports 64 
& control panel -_—_— 
TOTALS 246 

Add for typical: 
Press control wiring 370 
4 — Paper reels 192 
Automatic tension 180 
Automatic pasters 270 
TOTALS 1258 

TABLE NO. 2 


Typical installation 125 hp.—7'2 hp. 220 volt, 60 
cycle, 3 phase motor control stations, sheet cutter, signal 
lights, ete., using RH 75 deg. C wire. 











Material Labor 
Man 
Quantity Hrs 
Service feed 310’ — 600,000 24 
100’ — run 100’ — 3},” 44 
Unit Cost 2 — 30" ells 6 
$8.30 per ft. 1 — 600A sw 12 
1 —6é6CPC 10 
96 
Connecting 125 310’ — 500M PR 20 
HP slip ring 310°'— 3 OSR 10 
motor, 100’ run 90’ — 3” cond 24 
Unit Cost 90’ — 2” cond 10 
$5.75 per foot Ells, ete. 10 
74 
Connecting 7'2 310’ — -8 3 
HP slip ring 310’ — 210 2 
motor, 100 run 90’ —1" 8 
Unit Cost Ells, etc. 3 
S$ .90 per kt. 

16 
Set and wire 60’ 22 F.P. 24 
self cont. res. Supports 72 
& control panel ——. 
TOTALS 282 

Add for typical: 
Press control wiring 370 
4 — Paper reels 192 
Automatic tension 180 
Automatic paster 270 
TOTALS 1294 

TABLE NO. 3 


Typical Press Control Wiring, with circuit ran of 50’ 
between controller and duct on press. Duct run on press 
assumed 60’. Press controlled by 15 — 5-button push 
button stations and 2 — emergency stations. Also, wir- 
ing for 8 — paper break detectors, flicker relay, 4 — 
sheet cutting relays, and 5 — signal lights, d.c. generator, 
oil pump, etc. 








Material Hours 
Conduit 100’ — 1” 16 
Conduit 550’ — 34” 56 
Conduit 450’ — 1” 36 
Duct 5” x 8” 60’ 48 
Terminal panel 1 24 
9 conductor #16 wire 650’ 12 
214 Flamenol wire 2500’ 15 
Condulets 60 40 
Push button supports, etc. 20 
Testing and connecting: 
17 — push button stations 34 
8 — paper break detectors 24 
1 — flicker relay ca 
4 — sheet cutters 12 
5 — signal lights 10 
D.C. generator and oil pump 15 
370 
TABLE NO. 4 
REELS — Mech | parts erected bymachinists: Wiring 
for 4— paper reels on octuple press. Each reel has 
a 14 hp. and a 2 hp. 3 phase 220 volt 60 cycle motor, 
both motors with magnetic brakes. Each motor has a 
magnetic reversing line starter and margin adjusting limit 
switch. Controt stations are 1 — 5-button on each reel 
stand and 2 — 8-button at folder 
Total Quantity Labor 
Main feeder 
4— ‘5hp. 200’ — +6 W 
4— 2 hp. 60’—1\4%"C 12 
8 C— 30 A. P.C. 1 — P.C, 30 amp 
3 P switch 12 
Setting starters 
wiring motors with 4500’ — 414 W 
8 limit switches 400’ — %"C 
for 4-'> & 4-2 hp. 310’ — 4%" C 
motors 100’—1”C % 
Wiring: 
4 — 5-but. stations 1000’ — 214W 
2 — 8-but. stations 200’ —9/c #16 W 
200’ ann xy" Cc 
100°'—1”C 40 
Conduit fittings, 
solder, tape, etc. 
Labor adjusting 32 
and testing 
192 
TABLE NO. 5 


AUTOMATIC TENSION — mechanical parts erected 
by machinist: 
Automatic t q M.G. set 7'4 kw. 40 volt 
d.c. gen. with 15 hp. 220 volt motor. Line starter is 
bined with g tor switch and rheostat with 2-button 
start and stop station. Wiring to 4 — 2 hp. tension torque 
motors 40 volts requires 4 — tension control drums, 4 — 
pressroom 3-button control stations, 4 — reelroom single 
button control stations, with 4 tension controller panels. 











Total Quantity Labor 
15 hp. M. G. 160'— +4 W 
Feed 50°'—1%"C 24 
40 V. gen. feeds 
to switchboard & to 400’ — 20 W 
reel panels 190’ —-16" C 32 
4-Circuit power 4-30 amp. sw. 
dist. panel and panel 8 
4— 40 V. feeds to 
4-2 hp. tension 500’ — 212 W 
motors 150’— %"C 20 
4 — Tension control 
Drum switches 3500’ — 214 W 
4 — Tension panels 110’ —1”" C 40 
4 — 3-B. Pr. rm. stns. 150’ — 9/c #16 
4— 1-B. Reel rm. stns. 300'— 214 W 
500’ — #12tw 
150° — 4""C 
150’—1”C 36 
Conduit fittings, 
solder, tape, etc. 
Labor adjusting and 
testing 20 
180 
TABLE NO. 6 


AUTOMATIC PASTER — Mechanicai*parts erecied by 
machinist: A 

The 4 — Automatic pasters require 4 — Main paster con- 
trol panels, 4 — 1/3 hp. sheet cutter motors, 1 — 1/5 hp. 
spray pump motor, with 4 — 4-button control stations, 


4— air 4— tail 


4— limit switches, 


valve cortols, 
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G-E WHITE 


Is Hot-dipped Galvanized 
To Provide a Heavy Zinc Coating 


; ae No. 4 of a Series—Men and Processes Behind G-E Conduit 
we - bins ety . 










the 
R. A. Powell, General Forema! bo Pa. 
G-E Conduit Factory, New pe operations 
mp of all products technical 
Mr. Powell is in CMvtention the hieee eewkins 


paying Pas galvanizing Pro rked in all departments 
a 
















G-E White Conduit Leaving Hot-dipped Galvanizing Tank 


oy Sarto YEARS AGO General Electric adopted hot-dipped galvanizing as the best process 
for bonding an equally heavy nonporous zinc coating on the inside and outside of white 
conduit. This method has been followed ever since with continual improvement in technique 
and equipment. It provides a more durable, protective layer of pure zinc than could be applied 
in any other way. 


Before it is galvanized, the conduit is fluxed, to retard oxidation, and is preheated. Then one 
length of conduit at a time is fed into the hot-dipped galvanizing tank to insure fusing and a 
uniform alloying of the zinc with the steel. An exclusive wiping process gives the conduit a 
smooth interior and exterior surface. Experienced craftsmen handle all these operations. The 
conduit is inspected before it enters the tank. Timing is accurate. The galvanized conduit is 
tested after it leaves the tank. 


For further information about G-E White, see the nearest G-E Merchandise Distributor or 
write to Section C-18B, Appliance and Merchandise Department, General Electric Company, 
Bridgeport, Conn. 


GENERAL {&% ELECTRIC 


Electrical Contracting, December 1941 





wHEELER ““DAY-LUX’’ 


LUMINAIRES 


FLUORESCENT 
FOR LIGHTING 


Offices, Stores, Hotels, 
Clubs, Restaurants, 
Theatres, Public Buildings, etc. 


Here is a new line of distinctive, beauti- 
— designed Fluorescent luminaires 
made especially for general illumina- 
tion purposes in commercial locations. 


These fixtures furnish an abundant 
quantity of the soft, cool daylight il- 
lumination which makes seeing easy 
and working conditions ideal. 


“DAY-LUX” Luminaires, which utilize 
40-watt lamps, are available in two- 
or four-lamp construction. 


All fixtures are supplied complete with 
white lamp holders, high power factor 
Tulamp ballast equipment, and remov- 
able and renewable separate starter 
switches located on the top of the 
units. 


Reflectors are constructed of white 
enameled steel. Decorative end caps 
and canopy finished a _ beautiful 
crackled aluminum. 


As illustrated, fixtures can be supplied 
with panels of frosted glass, or without 
glass. 


All units are furnished with ballasts 
for 110-125 volts, 60 cycle A.C. 
operation. 


Length of stems: 24” standard. 


FOR MOUNTING CLOSE TO 
THE SURFACE 


If desired for surface mounting, fix- 
tures will be furnished with 6” stems. 








FOUR LIGHT UNIT 
WITH GLASS PANELS 














FOUR _LIGHT UNIT 
WITHOUT GLASS PANELS 











TWO LIGHT UNIT 
WITH GLASS PANELS 














TWO LIGHT UNIT 
WITHOUT GLASS PANELS 


For complete data write for New Bulletin No. 65-A 


Distributed Exclusively Through Electrical Wholesalers 
1881—60th Anniversary—1941 





Y 


REFLECTOR 
COMPANY 


275 CONGRESS ST., BOSTON, MASS. 


New YorK - CLEVELAND - REPRESENTATIVES IN PRINCIPAL CITIES 
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measuring relays, 4 — cam shaft limit switches, 4 — roll 
speed indicators, 4 — spray solenoids and 4 — magnetic 
pick up heads. All wires 414 in 144— 3" and 1’ 
conduit. 


[FROM PAGE 62] 


Total Quantity Labor 
4-1/3 hp. sheet 
cutters 1000’ — #14 W 
1-1/5 hp. spray 150° — 4%" C 
pump 130’— 3%" C 80 
4-Paster panels 1200’ — #14 W 
4-4B. stations 110’—1”"C 48 


4-3 C roll limit 
sw 
4-Valve control 
boxes 
4-Tail m2asuring relays 
4-Cam shait limit sw. 
4-Roll speed ind. 6000 
4-Masnetic spray 600 
Valves 700 
4-Pick up heads 40 
Pipe fittings, supports, 
solder, tape, etc. 
Labor adjusting and testing 24 


we 118 





270 


The press lighting is not included 
in the above figures. Additions to 
the service entrance equipment or main 
distribution panel to which the serv- 
ice feeds are connected must also be 
considered separately, if required. 


TOOL COSTS 


A detailed study of tools required for 
several types of jobs and the costs in- 
volved, made by the Electrical Con- 
tractors Association of Chicago, shows 
up items of expense frequently unheeded 
in routine estimating. The study indi- 
cates that the monthly rate of deprecia- 
tion varies from 2 per cent for beam 
punches to as high as 60 percent for 
4-inch pipe dies and that tool costs on 
the job average approximately 11 per 
cent per month of the original price. 

The analysis was prepared by listing 
all of the tools required for each type 
of project, entering the value and esti- 
mating the rate of depreciation during 
use on the job. 

While these tables are especially use- 
ful for estimating tool costs on pros- 
pective work they also provide an equit- 
able and fair basis for charges on T & 
M work. As the figures are net cost, a 
suitable mark-up, depending upon the 
method of billing employed, should be 
added. This method of costing tools 
niay also be used in charging against 
the job envelope on contract work by 
entering a memorandum charge and 
crediting the tool account. 

The prices shown under “value” will 
vary considerably and the cost per 
month will vary proportionately. 

The following Table I covers the 
tools and equipment for an industrial 
job requiring five mechanics. 

The following Table 2 applies to a 
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TO SAVE VITAL MATERIALS 
TO GET WIRES AND CABLES FASTER 


By using these prac- 
tical wiring ideas whenever possible, your needs PFREND 




















—and in turn our needs—for precious priority 
materials will be greatly reduced. Thus not 
only can we be more certain of filling your 
order, but also can often speed its delivery. 


NEW WIRING 


In place of Code w; 
its extreme he oe Use HAZARD Performite—, 


resi 
capacity with a sistance means greater load 


ee ee 








© same capacity with | f copper... or 
oe ic €SS copper. P 
Po a especially in the case * lar. recious 
ATED is thereby conse ger sized 


duits requiri 
bulletin 118. 


WET LOCATION WIRING 


Use HAZARD Watertite, Type RW. Its submarine 


: : i lead sheath pro- 
a vo em this vital netedel. Full details All of these HAZARD Insulated 
ec 


: in 168A. Wires and Cables are fully ap- 
.—— proved under the N.E.C. All are 
carefully built to deliver the con- 
tinuous, trouble-free operation 

you and your customers want. 








UNDERGROUND INSTALLATIONS INDIVIDUAL HELP 





i | tape 

ad of cable with lead sheath and stee 
a with rubber sheath... use eyo 
Armortite—the non-metallic undergroun . > 
with the outstanding record of no service ‘ai : 
rmortite makes important savings © 


_ * ber. Send for bulletin 115 


lead, steel and rub 
for complete facts. 


If you would like assistance in planning 
jobs these days, our experienced Engi- 
neering Department is ready to help any- 
time, without charge or obligation. From 
our Research Laboratories are coming 
many new ideas—one may be just the 
solution to a problem you have. These two 
departments are as much yours as ours. 











And there was never a better time for both 
of us to make use of them than during 
this emergency. Just write or telephone. 














HAZARD INSULATED WIRE WORKS 


DIVISION OF THE OKONITE COMPANY 
Works: Wilkes-Barre, Pa. 
Offices in principal cities 


REWIRING 


i ires. They per- 
AZARD small diameter wires. 1 
- be or larger capacity wires to be re 
in original conduit, eliminating the nee a 
new conduit and thus save steel. Bulletin 


gives all the facts. 





NOTICE TO SALESMEN 


This message will appear in leading elec- . , 
trical papers shortly. Be sure your cus- é é ‘ é ui i 
tomers see it. 
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SAVE HOURS OF WORK 
















Cut labor costs and save vital hours on 
your defense jobs by turning to a better 
use of tools. Greenlee Tools are saving 
hundreds of contractors on defense jobs 
from 15 to 75% in time and labor costs by 
making the work easier and faster for the 
man on the job. Find out how Greenlee 
Hand Tools can help speed up your jobs 
. . . write for new Catalog 33-E. 


. 


ON DEFENSE JOBS 


WITH THESE 


GREENLEE 
TOOLS 










COMPLETE 


e Bender for any 
rful hydraulic be 
Greenlee 


save 
one man.-- 
fi are compactly bui 





There's @ Greenle 


benders and powe 


14-inch size. 
from 4 to 444 


operated b 
bends and fittings - - - 






LINE OF BENDERS 


of your bending jobs. 

nders for conduit, pipe» 
Hydraulic Benders 
the cost of many manu 
It in one unit. -- 


The No. 770 Bender shown here 


Small hand 
and tubing 
are easily 
factured 
and are 


easily carried to the job and set uP 
will bend 1% to 3-inch 





will handle 3 to 414-ine 


pipe while 
h material. 


the No. 775 Bender 





























_765 CABLE 
™ PULLER 


The Greenlee No. 765 
=~ Cable Puller = nd 
work when pulling 
ye "Thi be —" oo — 
i rou 
on 00 the ai a carried to 
- ‘ob : canbe set up ina jiffy --- 
‘a is easy for one man to —_ 
‘with one or two hand cranks. ow 
cable puller. with a mpenes oe 
7,500 pounds has two spe a eat 
only 170 pounds, and can be cla 
to 2 to 5-inch conduit. 













































PIPE PUSHERS 


-_ Dp; hers eliminate dig- 
Greenlee Hiydrestie pina - lawns, breaking 


| ~ ing when 
ing long trenc hyde room oe 
through concrete, backfilling om - 

















HYDRAULIC 


, un 
installing Or equeel and one oF —~ 
short trenc aie push the pipe 
mee ee the handles. The No. 7% 
pumping 1% to 4% 


h pipe from 
Pinile’ the No. 795 — 
large drainage ducts, 4 P 
pipe, and pipe beyon . 


Pusher will 
inch size 
will handle 


crete sewer 

















Greenlee 
Cutters will enlarg 
up to 14-inch thie 
tedious drilling, 
ing. A Knockout 
is i 
drilled hole. @ f 


driv 


1% minut 


KNOCKOUT TOOLS 


Knockout Punches and 
e holes in metal 
k without long 
reaming, and fil- 
Cutter or Punch 

i a 

din a knockout or 

“ei ew turns of the 
e nut with an 
ordinary wrench, and 
a hole up to 3% 


inches can be cut in 
es or less. 


small 








commercial job in wood construction 
requiring three mechanics. 

When tool charges are totaled an 
additional item of from 2 to 5 per cent 
should be added for waste and minor 
costs. 

Data from the Electrical Contractors 
| Association of Chicago. 











TABLE | 
COST 
PER 4 
TOOL COST ON MONTH 

INDUSTRIAL JOB VALUE EACH 

Elect. Drills: . 14 in $31.00 $1.80 
Elect. Drills 1, in. 57.00 3.15 
Step Ladders 8 ft. 10.00 2.00 
Step Ladders... 12ft. 15.00 4.15 
Step Ladders 14 ft. 17.50 5.50 
Pipe Benches Small 9.00 36 
Pipe Benches Large 15.00 90 
Pipe Vise 15 to 2-in 3.00 37 
Pipe Vise 2- to 3! .-in, 5.00 -50 
Stocks. ... . l= to 1-in. 6.00 60 
Stocks... .. . 14- to 1! 2-in, 12.00 1.20 
Stocks. . . 2-in.—Ratchet 17.00 1.85 
Stocks... . 2' o- to in, 50.00 3.50 
Pipe Dies. . 1 o- to 34-in, 1.95 98 
Pipe Dies 1- to 1'4-in, 2.80 -70 
Pipe Dies 2-in. 3.50 87 
Pipe Dies 2! .-in. 7.00 .70 
Pipe Dies ... 3-in, 7.00 1.40 
Pipe Dies 4-in. 8.00 1.60 
Hickies. . . . Misc. 1¢-tol-in. 2.00 .20 
Pipe Benders..... Small 145.00 8.50 
Tool Boxes...... Wood 20.00 2.30 
Tool Boxes....... Steel 20.00 -80 
Rope — Hemp.... !5-in.—100-ft. 2.50 75 
Rope— Hemp.... *4-in.—100-ft. 4.00 1.20 
Chain Hoist. . 105.00 3.15 
Wagon Truck. ... 30.00 1.40 
Extension Cords.. Heavy Duty 4.00 90 
Gas Furnaces.... Plumbers 12.00 48 
Pipe Wrenches... 18-in, 3.00 .30 
Pipe Wrenches... 24-in. 5.00 -50 
Chain Tongs... .. 9.00 90 
Reamers......... 5.00 -40 
RCE ece 25 .08 
K. 0. Punch. .... 7.50 1.50 
Locks & Chains... 2.00 16 
Hack. Blades..... .06 06 
Rae .30 15 










































OTHER GREENLEE TOOLS 
TO SAVE YOU TIME 


The four popular tools shown here 
are but part of the complete 
Greenlee Line of Hand Tools. In 
addition to these tools there's a 
complete selection of Boring Tools, 
Spiral Screw Drivers, Push Drills, 
Joist Borers, Spiral Screw Drivers, 
Chisels and Gouges. 


Send for 
NEW GREENLEE 








GREENLEE TOOL CO. 


1706 COLUMBIA AVE., ROCKFORD, ILL. 
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TABLE 2 
cost 
PER 
TOOL COST MONTH 

COMMERCIAL JOB VALUE EACH 

Step Ladders 8 ft. $6.00 $1.20 
Extension Ladder. 15.00 1.50 
Pipe Benches..... Large 20.00 1.00 
Pipe Benches..... Smal 9.00 36 
Pipe Vise 16= to 2-in. 3.00 37 
Stocks. . . law 3Q~ Tein. 6.00 60 
Stocks.... . 1%- to 2-in. 12.00 .60 
Pipe Dies Lom & 34-in. 1.95 1.17 
Pipe Dies 1- & 1\%-in. 2.80 .70 
Pipe Dies. . 2-in. 3.50 35 
Hickies........ 2.00 -20 
Tool Boxes... Wood 20.00 2.30 
Tool Boxes Steel 20.00 80 
Fish Tape ... | .-in.—50-ft. 1.00 1.00 
Fish Tape ' <-in.—100-ft. 1.70 42 
Fish Tape... ’s-in.—100-Ft. 2.20 .22 

Extension Cords.. Comp. with Guard 

and Lamp 4.00 90 

Pipe Wrenches... 24-in. 5.00 50 
Reamers......... Misc.-Ratchet 4.00 40 
Oar 25 .08 
Lock and Chains 2.00 10 
Hack. Blades : .06 06 
Files : te .30 15 

























Prompt Deliveries— 
Superlative Service 


We are constantly striving to 
keep deliveries moving smooth- 
ly, fast and ahead of building 
schedules. And no major instal- 
lation goes in without a Miller- 
Ivanhoe engineer on the scene 
... to live with the job until it 
is operating with maximum re- 
sults for you. 


%o 


MILLER-IVANHOE asks... 


® Does defense demand your industrial customers do 


more nightwork? 


® That they get more out of present men and machines? 


® That they hold high precision on subcontracts? 


ELECTRICAL CONTRACTORS ON DEFENSE PROJECTS: 


There is no excuse today for 
major defense plants and sub- 
contractors being ‘“‘slowed 
down” by poor lighting. Not 
when they can have 50 foot 
candles or better in their plants 
with IVANHOE “50 FOOT CANDLER,”” 
IvaNHOE “100 FOOT CANDLER” 
and Mitter Trorrers for their 
offices. 

Five years ago they couldn’t 
buy this grade of “seeing” at any 
price. Today it will cost them a 
small fraction of a cent per man- 
hour ... for greater and better 
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production measured in dollars. 
Contractors like to work with 
these ORIGINAL continuous fluo- 
rescent lighting systems, because 
they are fully guaranteed, and 
because they have proven their 
ability to deliver these benefits 
in installations of all kinds un- 
der exacting defense conditions. 
They will definitely help your 
customers ... and they will defi- 
nitely help you because their 
ease of installation will win you 
more jobs—cut your labor time 
and costs. Write for fuii facts. 


THE MILLER COMPANY 


MERIDEN, CONN. 
Pioneers in Good Lighting Since 1844 




















Answered by 
F. N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


Fluorescent Fixtures 


We have been requested by one of our 
readers to emphasize what we said in 
this column in the August 1941 issue 
relative to “Fluorescent Fixtures on 15 
amp. Circuit” and specially so because 
of an Official Interpretation by an Inter- 
pretation Committee of the Electrical 
Committee. 

The Official Interpretation is as follows: 


Interpretation No. 210 
QO May fixtures employing fiuo- 
* rescent lamps be installed on 


other than 15 ampere branch circuits? 
4 No. 
« 
Accessibility of Protective Devices 


QO “What provision has been made 
© in the Code to allow the placing 
of overcurrent devices on busway runs 
which on account of height are not 
usually readily accessible, reference to 
2435 and 3647?”—C VW. 


A The exception to the general rule 
@ requiring that overcurrent pro- 
tective devices be readily accessible, 
which would prohibit their being placed 
out of reach, in the case of busways, as 
in section 3647 of the Code, which per- 
mits them to be placed in the busway, 
and therefore often not readily acces- 
sible, was made with the thought in 
mind that industrial occupancies using 
busways would always be under the 
supervision of a competent maintenance 
man. It was felt that maintenance men 
would always be equipped to get at the 
protective devices and that he would be 
expected to do so. 

Where the protective devices might 
have to be gotten at by other than main- 
tenance man or by the public, then they 
must be within easy reach as required 
by section 2435. 


68 


Bare Neutral 


QO “In the May 1941 issue of Elec- 
© trical Contracting your answer 
on the question of “the use of bare 
neutral with parkway cable.” 

“Will you state the reasons why the 
Code will not permit this to be used for 
a service buried directly in the ground? 
Also, why this would be considered serv- 
ice drop instead of service?” —L.R.T. 


A Evidently L.R.T. did not read 
@ our answer with sufficient care. 
We did not state that parkway cable 
could not be buried in the ground, nor 
did we state that the buried cable would 
be considered as service drop. 

What we did was to quote a portion of 
the Code to show that a bare neutral 
wire could be used only as part of a serv- 
ice cable or in rigid metal raceway 
(such as a conduit) except where used 
in a service drop. 








INSPECTORS—Anthony Angelo, ex- 

chairman and William A. Moore, pres- 

ent chairman of the New York Chap- 

ter of the International Association of 

Electrical Inspectors on the recent Chap- 
ter sail up the Hudson. 


Therefore, it would not be permissible 
under the Code to bury a bare copper 
wire for a neutral along with separate 
insulated conductors, either for a service 
or for a feeder to other buildings, or for 
any other purpose except possibly as a 
grounding conductor. 


Three Way Switch Legs 
“T would appreciate having you 


Q. elaborate on Article 380, Section 
3802, 1940 Code. 

“Three-way and Four-way Switches. 
Three-way and four-way switches shall 
be so wired that all switching is done 
only in the ungrounded circuit conduct- 
or. Wiring between switches and out- 
lets shall, if in metal enclosures, be run 
with both polarities in the same en- 
closure.” 

“Does the last sentence mean that the 
grounded or neutral leg have to be car- 
ried out and back on switch legs in con- 
duit or other metal enclosures?’—R. 
H.W. 

















NW _---- Does this have fo run in conduit ?-- 
— er ne ~~ - - - - - - - ' 
“Oo t 
ts 
F 
' Run in conduit ! 
Fig. 1 ' 
7M 
- 7 + All wires must 
Both wires ini: .- be in same 
aSsiile armor™:~. 


same armor 


+ = + 

Fig. 2 ss . +] 

A If the job is not metal clad, that 
e@ is, is not run in armored cable or 

conduit, the switch legs do not have to 
be run in conduit and the layout indi- 
cated by the diagram would be all right 
and of course the wires indicated by the 
dotted lines would be eliminated. But 
if the wires are installed in conduit or 
armored cable, the running of single 
wires from the light outlet to each of the 
switches would not be right nor would 
running a neutral wire in the conduits as 
indicated by the dotted lines make it 
right. 

The method indicated by Fig. 2 should 
be followed if the wires are installed in 
any sort of metal enclosure. 











OFFICIAL INTERPRETATIONS 


by the 
Electrical Committee of the N.F.P.A. 


Interpretation No. 206 


QUESTION . . .What special rules apply 
with respect to grounding fixtures em- 
ploying fluorescent lamps? 
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MACHINERY 


Means Vital DEFENSE 
PRODUCTION LOSS 


@ Select carefully the fuses that protect your electrically 
driven production machinery. Reliability and accuracy are 








necessary to prevent unnecessary shutdowns—and to prevent 


motor burnouts that may cause serious long time delays. 


And today, the protection of motors is particularly im- 
portant because replacements cannot be as promptly 
secured as usual. It will pay you to specify your fuses by 
name.—Jefferson-Union Renewable Fuses have been first 
choice for more than a generation. Uniform accuracy, 
rugged construction, easy renewal of links assure long 
life and maximum protection. . . . Your IEFFE whole- 
saler can supply you... JEFFERSON FERS 
ELECTRIC CO., Bellwood (suburb of Pr REA 
Chicago), Illinois. Canadian Factory: 

60-64 Osler Ave., W. Toronto, Ontario. FUSES 
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Lat i m e LEX For 600 to 15,000 Volts 


T ; R = X (RUBBER SHEATHED) 


[FROM PAGE 68) 


ANSWER . . . None, the rules for general 
types of fixtures are appropriate, see 
Section 4127. 


Interpretation No. 207 


QUESTION ...What is meant by the 
clause, “if sufficiently separated from 
the main service” in paragraph (d) of 
Section 7011? 


ANSWER. .. When conditions at the build- 
ing do not permit an entirely inde- 
pendent service called for in paragraph 
c of the Section and the emergency 
service must be supplied from the same 
transformer or underground bus as is 
the regular service, the service (see 
definition) for the emergency system 
shall be installed independently of the 
other service and separated from it by 
walls or clear spaces to the extent 
judged by the authority enforcing the 
Code that will “prevent simultaneous 
interruption of supply through an oc- 
currence within the building.” It is not 


20 feet, the enforcing authority must 


practicable to specify, in a general rule, 
SIMPLEX WIRE ce CABLE co. a clear space, for example, 10, 15, or 
C f v4 LE bg 79 Sidney Street, Cambridge, Mass. make this determination. 





Interpretation No. 208 









Send for 
Bulletins 


Type E 

Type UD Distribution 
vole, tt Afi Transformers, for mount- 
fae uae io ing on pole or crossarms; 
changing sec- sizes 1144 to 100 KVA. Up- 


Dry Type 





ondary power tegraff Transformers of 
Type DA circuit volt- every type and size ful- 
ages, and where fill all requirements of 


oil for cooling is not allowed. 
Type DA, perforated case; from AIEE and NEMA and 
7% to 5S0KVA. Type E, enclosed; ASA. 





up to 5 KVA. 

R.E .UPTEGRA ng. CO: 

SCOTTDALE: - "PEN N‘A> USA: 
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STATEMENT . . . The National Board of 

Fire Underwriters in their ‘“Regula- 
tions for Safe Guarding Dry Cleaning 
and Dry Dyeing Plants” divide those 
plants into two classes depending upon 
the hazard classification of the cleaning 
liquid and whether the liquid is used 
in approved cleaning and/or drying ma- 
chines. 
The National Electrical Code, Class I, 
location requirements are applied to the 
First Class but the Second Class is not 
considered as containing volatile or 
flammable liquids or vapors provided 
the liquid and equipment listed by the 
Underwriters’ Laboratories, Incorpor- 
ated, is used, in which case the electrical 
installation can be any wiring method 
specified in the National Electrical 
Code. 


QUESTION | .. . In applying Section 
5014 of the National Electrical Code, 
should any consideration be given when 
the cleaning liquid used is rated by 
the Underwriters’ Laboratories, Inc., 
at 40 or below as to hazard? 


ANSWER .. . Section 5014 does not apply 
unless the authority enforcing the Code 
determines, according to Section 5001, 
that the premises in question constitute 
a hazardous location. The Standards of 
the National Fire Protection Associa- 
tion and of the National Board of Fire 
Underwriters provide that Section 5014 
need not apply for Class II dry-cleaning 
and dry-dyeing plants, which are de- 
fined as those employing only, “systems 
employing approved equipment for ac- 
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INSPECTED 

ELECTRIC FIXTURE 


Underwriters Ap- 
proved fluorescent 
fixture, Lighting 
Products are mem- 
bers of the Fleur- 
O-Lier and con- 
form to the speci- 
fications of that 
association 


LIGHTING PRODUCTS INC. 


Highland Park, 








ICT-A-FLEUR 


Check the advantages of this new economical indus- 
trial unit before you buy any fluorescent lighting 
equipment. 

For individual or continuous line installation. 

Patent “One Man Installation” device for easy 
hanging, and wiring may be exposed at any time 
without dismembering the fixture. 

Provision made for third lamp, that may be added 
later without taking fixture down. 

“Klasium White” reflecting surface, Lighting Prod- 
ucts exclusive permanent finish. (Sample and speci- 
fications will be sent at your request.) 

Write today for Bulletin 275 for full details about this 
highly efficient, easy to install fluorescent industrial 
luminaire. 


SOLVES YOUR INDUSTRIAL LIGHTING 


Illinois, U.S.A. 








FLOOR BOXES and 


_ WIRING SPECIALTIES 





Sia een sacchdedety iciedlls dhcbiesanal Ghacaciaas 





No. 110 NON-ADJUSTABLE 
WATER TIGHT FLOOR BOX 





Cutaway view shows 
how tapered unit 
receptacle fits tap- 
ered opening in top 
of box body. The 
latest in design, ap- 
pearance and sim- 
plicity of installa- 
tion. 


FULLMAN MFG. COMPANY 


LATROBE ” 





or industrial requirements with products from the 
Latrobe line .. . it’s complete in every detail. Too, 
the entire line is designed to save installation time 
.-+@ point well worth considering in the selection 


of floor boxes and wiring specialties. 
No. 284 DUPLEX nesaniae 7 Write for j 


NOZZLE 











No. 251-R ADJUSTABLE » 
GANG FLOOR BOX 





Compact and neat. Available 
with I!/2" and 34" brass pipe 
extension. Also LATROBE 
Duplex Telephone Nozzles. 





Similar to No. 130 
round cover box, ex- 
cept sides are flat for 
additional conduit 
holes. Furnished with 
No. 208 receptacle 
and 2" flush plugs. 








° PENNSYLVANIA 











Electrical Contracting, December 1941 


oD. ge THE 


complishing washing and drying in the 
same machine, or approved dryers, and 
utilizing solvents, rated at 40 or below 
as to hazard.” 


QUESTION 2 In applying Section 
5014 of the National Electrical Code, 
should any consideration be given to 
the fact that the cleaning apparatus has 
been tested by the Underwriters’ Lab- 
oratories, Inc., for use with a liquid 
classified as 40 or below as to hazard? 


| [FROM PAGE 70] 


ANSWER See answer to Question 1. 


QUESTION 3... In giving the type of 
occupancy in the fine print note in Sec- 
tion 5005 of those locations considered 
as Class 1, did the electrical committee 
intend that some regard be given to the 
type of liquid used in dry cleaning and 
dyeing occupancies ? 


QUESTION 4... Should the fact that a 
liquid rated at 5 or below as to hazard 
used in a listed cleaning or dyeing ma- 
chine be considered by the inspector in 
applying Section 5005? 


JOINT ANSWER TO QUESTIONS 3 AND 
4... The authority enforcing the Na- 
tional Electrical Code is to deter- 
mine, according to Section 5001 whether 
or not a premises constitutes a hazard- 
ous location. It is quite in order for 
him to consult the Standard of the Na- 
tional Fire Protection Association and 
the National Board of Fire Underwrit- 
ers for Dry Cleaning and Dry Dyeing 
Plants (NBFU Pamphlet No. 32) in 


arriving at his opinion. 


QUESTION 5 . .. When motors are in- 
stalled in locations classified as two by 
the “Regulations for Safe Guarding 
Dry Cleaning and Dry Dyeing Plants” 
must Section 5016 be followed? 


ANSWER Section 5016 does not apply 
unless the enforcing authority has de- 
termined that the premises constitutes 
a Class I hazardous location, see Ques- 
tion 4. However, Section 42 of Pamph- 
let 32 reads as follows: 


“Exhaust and _ ventilating fan 
motors in ventilating systems shall 
be of the explosion-proof type ap- 
proved for Class I, Group D, haz- 
ardous locations as defined in the 
National Electrical Code.” 


Interpretation No. 209 


QUESTION Is it intended that Note 5, 
following Tables 1 and 2 of the 1940 
edition of the National Electrical Code, 
be applied in addition to other provisions 
of the Code limiting the current on con- 
ductors, for example Section 2107? 


ANSWER No, the intent is that Note 5 
shall be applied with respect to the 
maximum allowable values of current 
given in Tables 1 and 2. 
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ADD THE MISSING LINK 


hid Your Profits Go U,! 


For new profits, take advantage of the sales opportunities offered b 

e ‘ P . ? — ‘ 8 ‘ PP y idealfones— Wall type with pero hand- 

Automatic Electric intercommunicating systems. Your present sources ‘of sets. Offered with one or five buttons for com- 
: . talkii zy to ten stations. 

business are your market—homes, small factories and shops, garages, stores, ataeenedatiniinainiigiatia 

schools, hospitals. 


This extra-profit business fits in with the work you do every day. There is 
money for you not only in the equipment itself, but in the labor and material 
you supply. Best of all, the need for modern intercommunicating systems is 
growing—the demands increasing! 

Be prepared to suggest one of Automatic Electric’s 
complete line of quality interior telephone systems. You S 
can be sure of customer satisfaction because Automatic | 
Electric, originators of the automatic telephone, have 


more than 50 years experience in the manufacture of tele- ctaenneDintiied ste atoll 


phones for private and public use. styles—with molded plastic handsets. Com- 
mon talking systems of two to eleven stations, 























Ask your electrical wholesaler about the Automatic < 
Electric line today. If he cannot give you all the informa- 


tion you need, write us direct. Look fer thie LMealfone 
display at your whole- 
salers. See the simplic- 


These systems are designed for private service. They are not intended #y of this popular, 
i easilv-installed, private 
to be connected with the public telephone system. telephone instrument. 


AUTOMATIC & ELECTRIC 


PRIVATE INTERIOR TELEPHONE SYSTEMS 


Distributed by: AMERICAN AUTOMATIC ELECTRIC SALES COMPANY P-A-X's— Automatic Interior Telephone 


Buren Street Systems. Provide dial service and secret 
peace . » Seng Seat connections for from ten stations up. Tele- 


Sales and Service Offices in Principal Cities e In Canada: Canadian Telephones & Supplies Limited, Toronto phones in a variety of types. * 
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LEAGUES ADVOCATE 
CONSERVATION PROGRAM 


Conservation of materials and equipment 
was the keynote of the sixth annual con- 
ference of the International Association 
of Electrical Leagues, held at the Hotel 
Raleigh, Washington, D. C., Nov. 12-14. 
More than 65 delegates enjoyed and par- 
ticipated in a program centered around 
League responsibility in the National Emer- 
gency and designed to present ideas on 
which to base future promotional activities. 

Adequate wiring under present priority 
restrictions was reviewed the opening day. 
A number of plans were discussed by C. V. 
Dunn, Kansas City; R. T. King, Trenton; 
W. O. Zervas, Indianapolis; E. P. Zach- 
man, Cincinnati; E. G. Mangold, Akron; 
C. B. Osborne, Chattanooga and P. E. 
McCaughey, St. Louis. The delegates de- 
cided to focus future A. W. promotion on 
intelligent electrical planning to secure the 
greatest adequacy under present restrictions 
and to provide now for future installation 
of outlets when the emergency ends. A 
number of speakers representing. govern- 
ment departments interested in home build- 
ing and wiring addressed the convention 
banquet. In a special presentation, S. G. 
Hibben discussed the relationship between 
lighting and military preparedness. 

Appliance market conditions and dealer 
prospects in view of the defense effort was 
the theme of addresses by Arthur Hirose, 
McCall Corporation, A. G. Neal, Wash- 
ington; E. P. Zachman, Cincinnati; G. W. 
Weston, Kansas City, and G. J. Segel, 
New Orleans. 

Planning now to aid post-war business 
keynoted the talks given by G. W. Austen. 
Toronto; J. S. Bartlett, Washington; R. 
H. Jones, Cleveland and G. J. Segel, New 
Orleans. They stressed the importance of 
keeping the public electrically conscious 
and the need for making domestic and 
commercial surveys now for future use. 

One entire session was devoted to a re- 
view of new fields for league activities. 
Industry promotion of fluorescent lighting 
was discussed by W. A. Ritt, Minneapolis, 
while S. S. Vineberg, Buffalo, presented 
industrial applications of infra-red heat. 
The value of electrical maintenance engi- 
neers in the emergency and the organiza- 
tion of general educational courses and 
specialized training for electricians and 
service men were outlined by C. H. 
Christine, St. Louis; J. A. Morrison, 
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Philadelphia and W. C. Heston, San Fran- 
cisco. N. C. Christopherson, Milwaukee 
and A. L. Kessler, Minneapolis, wound up 
the open sessions with a presentation of 
new ideas in home demonstrations. 

At the regular business session the fol- 
lowing officers were elected: C. H. Chris- 
tine, St. Louis Electrical Board of Trade, 
president; J. A. Morrison, Electrical As- 
sociation of Philadelphia, vice-president ; 
W. A. Ritt, North Central Associated Elec- 
trical Industries, treasurer. O. C. Small, 
NEMA, was re-elected secretary. 


INSPECTORS RECOMMEND 
FLUORESCENT RULES 


The International Association of Elec- 
trical Inspectors has formally recommended 
that construction and installation rules ap- 
plying to fluorescent lighting fixtures be 
incorporated in the National Electrical 








Code. The recommendations for fixture 
construction include high power factor 
ballasts, standards of weight and dimen- 
sions of materials, ventilation, accessibility 
and detailed methods of supporting lamps 
and glass panels. 

For installation of the wiring, the in- 
spectors recommend that splices should be 
soldered and covered with asbestos tape 
and friction tape or special heat resisting 
insulated solderless connectors. They also 
ask that “fixtures designed so that they 
may be screwed or plugged into a lamp- 
holder, or connected to a shade or globe 
holder so that the shade or globe holder 
supports the weight of the fluorescent fix- 
ture, not be approved.” 

For the installation of fluorescent fixtures 
the association recommends in part: “fix- 
tures exposed to the weather, moisture, 
or condensation shall be of the weather- 
proof type. For hazardous locations fix- 
tures shall be especially designed and ap- 
proved for the purpose. Fixtures shall be 
constructed and installed so that adjacent 
combustible material will not be subject 
to temperatures in excess of 90 deg. C. 
(194 deg. F.) Recess fixtures not designed 
for installation adjacent to combustible 
materials snail be fire-proofed with 4-in. 
ashestos board. 

“No fixture whose temperature exceeds 
120 deg. F. shall be placed on any outlet 
with type R wire. 

“Fixtures shall be mounted 34-inch from 
walls or ceilings of wood, glass or plaster 
construction or other combustible materials. 

“Openings in walls for recessed or partly 
recessed fixtures shall be fitted with suit- 
able frames for securing fixture and to 
permit its easy removal. 











“Here's your yarn, Lady!—That's my No. 14 wire you're using!” 
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Here We Stand 


On MAY 12th, 1939, The Thomas & Betts Co. 
publicly stated its long-established policy of doing 





business: 


Never to by-pass the Distributor by 
direct sales of any T & B product at 
any time to any user. | 














And always to sell all of our Dis- 
tributors, whether large or small, 
on exactly the same basis. 











Today, December lst, 1941, we reiterate our stand. 


Nothing has happened to change our convictions 
or our policy. We still sell only through the T & B 
Distributor as heretofore. 


Under The T & B Plan, by every means within our 
power, we are broadcasting to his customers and 
prospects, and to the world at large, the value of the 
Electrical Wholesaler’s Services to National Defense. 





THE THOMAS AND BETTS CO., INC. 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 


Factory, Engineering and Executive Offices, Elizabeth, N. J. 









THANK YOU 
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ROEBLING 


ELECTRICAL 
WIRES «»> CABLES 
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“Standard surface metal raceways shall 
not be recessed or partly recessed. 

“Conductors to recessed or partly re- 
cessed fixtures shall be brought to the 
fixture as set forth in Section 4123 of the 
1940 Code.” 

The association also recommended re- 
visions to permit specially designed 
threaded fittings for electric metallic tub- 
ing, grounding of exposed metal outlet 
boxes or inserts in underfloor raceways, 
specifications for pull-boxes, and new sec- 
tions on outdoor field lighting and under- 
ground conductors. 


PRIORITIES 
CLEARING HOUSE 


The Electric Association of the Niagara 
Frontier recently formed a “priorities 
clearing house” to supply members of the 
electrical industry of the Niagara Frontier 
with information on priority rulings and 
regulations. 

R. W. Mitchell, president of the associa- 
tion, appointed the following committee of 
members familiar with the priority sys- 
tem: Merle Bedient, L. A. Woolley; C. O. 
Dean, Buffalo Electric Co.; E. R. Evans, 
Graybar Electric Co.; George Kehoe, Gen- 
eral Electric Supply Corp.; R. P. Sackett, 
H. I. Sackett Electric Company. 

With the association acting as a clearing 
house, the committee will determine what 
information is to be released to the elec- 
trical industry as a whole and possibly 
to industrial plant purchasing agents. 
Committee chairman Bedient outlined a 
three-point program which will be fol- 
lowed. This includes: 

1. Collection of all available information. 

2. The issuance of bulletins on the most 
puzzling ratings. 

3. Keeping in close contact with the 
OPM office for information of a specific 
nature. 

This department was set up to render a 
service which the association felt was 
vitally needed. In the past numerous in- 
quiries' had been received regarding the 
application of priorities and the use of 
the various forms. 


PHILADELPHIA CONTRACTORS 
GO TO SCHOOL 


A short time ago, John A. Morrison, 
managing director of the Electrical Associ- 
ation of Philadelphia and Howard L. 
Miller, president of the Utilities Engineer- 
ing Company and Chairman of the Con- 
tractor Division of the Association con- 
ceived the idea of presenting an educational 
course for its contractor members and their 
employees. 

The idea became a reality and on Nov. 
7, the Educational Course for Electricians 
was inaugurated. More than 150 attended 
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It’s READY NOW! Improved Fluorescent. Lighting 
to Increase the Nation’s Defense Production! 


MORE LIGHT FOR POWER CONSUMED... 







NEW SOLUTION TO THE FLICKER PROBLEM... 
QUICKER, SURER STARTING WITHOUT SWITCHES... 
REDUCED INSTALLATION AND MAINTENANCE Costs! 


Even more satisfactory fluorescent 
lighting is now possible because of the 
development ofthe new “RF” (rectified 
fluorescent) lamp and the new “RF” 
Lighting Unit which Benjamin has en- 
gineered to take maximum advantage 
of this new lamp’s many superiorities. 


IMPROVED LIGHTING EFFICIENCY 
With the new Benjamin “‘RF”’ Units, 
it is now possible to secure with greater 
economy* the higher illumination 
levels required by National Defense 
production. The full wave, rectifier 
type circuit employed in these units, 
so effectively minimizes flicker and 
stroboscopic effect at the source with- 
out the need for special balancing de- 
vices in the circuit, thatnowevensingle 
lamp units can be employed satisfac- 
torily in many installations. 


LOWER INSTALLATION COSTS 
Greater freedom from operating fail- 
ure is assured by the elimination of 
separate starters! Lower cost installa- 
tion is made possible by certain 
Benjamin constructional features and 
the fact that, in many cases, the pres- 
ent wiring will prove adequate. 


INCREASES SCOPE OF FLUORESCENT 
LIGHTING 

Because of the high lighting efficiency 
of the “RF” Lamp, the design and 
high (79%) reflection factor of the 
Benjamin type “RF” Unit, it is now 
practical to use fluorescent lighting in 
locations where high mounting and 
wide spacing is required. 


FULLY WARRANTED 
Benjamin “‘RF”’ Units conform to the 


highest standards of performance, effi- 
ciency and durability. They carry the 
Label of Underwriters’ Laboratories, 
and the Benjamin Warranty. The re- 
flector section is built of heavy gauge, 
easily cleaned, Benjamin lifetime por- 
celain enamel steel . . . with that extra 
safety factor of strength and dura- 
bility so essential to industrial require- 
ments. 


WRITE FOR SPECIAL BULLETIN 


Just off the press is the Benjamin Bul- 


letin on Type “‘RF’’ Equipment. 
Plants engaged in Defense Production 
should write for this bulletin imme- 
diately so that they may make plans 
now to utilize this equipment at the 
earliest possible time. Address Benja- 
min Electric Mfg. Co., Dept. H, Des 
Plaines, Illinois. 
























| *Twin lamp units on 10x10 ft. spacings provide 
35 to 40 footcandles of general illumination 
' (under favorable room conditions) with a total 
power consumption of approximately 200 watts. 






















































For 


Surface Wiring 


THE 
P&S-SURFEX 
LINE 





Cat. No. 666 Cat. No. 660 
Cat. No. 667 

Put surface wiring on a quality 
basis and cooperate with the 
nation-wide effort to conserve 
critical materials. 

Use these ALL-PORCELAIN, 
self-contained devices with 
either metallic or non-metallic 
cable. 

Save Boxes—Save a foot of wire 
at every outlet. 

Send for your copy of our 


DEFENSE CATALOG. 


Sold Through 
Electrical Wholesalers 









Pass & Seymour, Inc. 










SYRACUSE, N.Y. 
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the opening lecture given by Dr. |S. Reid 
Warren, Jr. and Dr. Arthur W. Burke, 
Moore School of Electrical Engineering, 
University of Pennsylvania. Notebooks 
were open, pencils worked feverishly and 
ears were tuned to these two gentlemen as 
they unraveled the mysteries of elementary 
electricity and magnetism. 

Reversing the usual attendance decrease, 
more than 178 attended the second lecture 
to hear these two authorities discuss alter- 
nating current circuits. And before the 
course is completed the Association expects 
a regular attendance of 200 per session. 

The course is set up to last for 14 weeks 
and in addition to the subjects mentioned 
will cover the following: 

Power Factor and Correction 

Circuit Breakers 

Motor Design and Operation 

Transformer Design and Operation 

Motor Controls 

Circuit and Relay Testing 

Telephone and Communication Systems 

High Tension Substation Design 

Lamps and Lighting 

Application of National Electric Code 

Infra-red 

Air Conditioning 

Each session lasts for two hours—includ- 
ing a half hour period for discussion after 
each lecture. Authorities in each field 
covered by the subjects have been obtained 
to lecture. A different contractor member 


= |of the group opens each session and leads 
| the after-lecture discussion. The “students” 


receive mimeographed copies of the lecture 
to file with their notes for future reference. 
There is no charge to the members and 
their employees and the boys who attend 
regularly receive a certificate and will be 
the guests of the Association at a dinner 
concluding the course. 

A 15 lecture Oil Burner Course and a 
20 lecture Air Conditioning Course are 
also being offered by the Association for 
those interested. These courses constitute 
one of the many ways in which the associ- 
ation tries to help its members. 


ADEQUATE WIRING 
ACTIVITIES 


The National Adequate Wiring Bureau, 
through its local bureaus, continues to 
bring the story of adequate wiring in the 
home to industry groups throughout the 
country. Here is what is happening in 
some of the cities. 

Lexington, Ky.—A total of 65 meetings 
have been held by R. W. Wilson, Kentucky 
Utilities Company, with company employ- 
ees, contractors and others. A special A.W. 
display panel was used. This promotion 
led to new adequate wiring installations 
and a large number of rewiring jobs. 

Chattanooga, Tenn.—Fifty low cost, cer- 
tified adequately wired homes are being 
built by Collins Brothers, builders. All 
are to be wired for electric ranges and 





LARGE AREAS 





Here's a method by 
which a single Mono- 
tube Steel Pole can be 
utilized to floodlight 
large areas efficiently 
and economically. The 
pole, ranging in length 
from 30 to 90 ft., is 
equipped with one, two 
or three circular mount- 
ing rings, each of which 
can accommodate up 
to eight floodlights. 


By installing the 
Monotube pole in a 
central location, lights 
can be directed where 
desired to give illumi- 
nation or protection 
over large areas. For 
complete information 
on this new, modern 
mounting, ask for data 
on Type 462. 


THE UNION METAL 


MANUFACTURING CO. 
CANTON, OHIO 
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Hook-on Instruments 
Can Help Keep Production Rolling 


. \ 
Type CF-1 


% INKLESS recording ammeter (with 
Y aw : split-core current transformer) 
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The AK-1 is made for tight places. Here it is being used 
for a quick, easy measurement of voltage-regulator current. 


The ease of making tests encourages routine testing and promotes 
good maintenance, which prevents production delays. 


Emergency tests can be made without cutting conductors— thus 
avoiding shutdowns. 


ODAY, when motors and other electric equipment are being 
yor to the limit and may be overloaded, frequent testing of 
circuit conditions will often avert serious production delays. These 
instruments will take care of almost all your testing work. 


The volt-ammeter is ideal for emergency tests where a fast check of 
Ddesuntnn ove VOLTS cad ANGE, Mack R c0end 0 cor circuit conditions is needed. It rape both VOLTS and 
ductor to measure amperes. Connect the voltage leads (as AMPERES. Having six a-c ranges, it’s really six instruments in one 
shown above) to measure volts. With this one setup, you can —0-15/60/150/600 amperes and 0-150/600 volts. 


make either measurement just by flicking the selector switch. 
: The INKLESS feature of the recording ammeter makes it the handi- 

est of recorders for general 
plant maintenance. With no 
pen to start and no inkwell 
to fill, it’s ready to be hooked 
around a conductor and start 
recording at a moment’s 
notice. 
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GENERAL & ELECTRIC 


Checking motor load with the CF-1 recording ammeter and 
split-core current transformer. 











EQUIPPED FOR 


ANY EMERGENCY 





with KLEINS! 
~~ oe 





INTER’S a tough time for any 
line job, but when wires go down 
it’s up to the lineman to restore service 
—in a hurry. The pliers, the strap that 
holds him safe, the tools in his belt and 
the very belt itself—all make his task 


easier— when they are Kleins. 
Your copy of the Klein Pocket Tool 
Guide will be sent on request. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


mm (i a|, & Sons 
Ls Chae BSA 





200 Belmont Avenue. Ch cago, Illinois 
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water heaters. Dobbins Electric Company 
are the electrical contractors on the proj- 
ect. 

Columbus, Ohio—The first certified home 
was recently opened by the local A.W. 
j burens. D. D. Defenbaugh, the builder, 
| plans to include adequate wiring in all of 
| his future homes. 





IBEW RE-ELECTS BROWN 


The first convention of IBEW since 1928 
re-elected the full slate of incumbents, 
headed by President E. J. Brown, and 
named Charles Paulsen of Chicago as chair- 
man of the executive committee at St. 
Louis during the week of October 26. The 
action was interpreted as an expression 
of confidence in the executive policies es- 
tablished during Brown’s tenure. 


DRASTIC CUTS IN 
USE OF COPPER 


By far the most reaching action of its 
kind yet taken was recently made by the 
Priorities Division, OPM, when they is- 
sued Conservation Order M-9-c. This 
order virtually prohibits the use of copper 
for many civilian products. 

The order sets up the following control 
over both domestic and imported metal 
and scrap: 

1. The use of copper in more than 100 
civilian articles is restricted to about 60 
per cent of a 1940 base until Jan. 1, 1942. 

2. The use of copper in the manufacture 
of the articles listed is prohibited after 
Jan. 1, 1942, except for non-decorative 
plating. 

3. The use of copper in building con- 
struction is prohibited after Nov. 1, 1941. 

4. The use of copper in all*items not 
listed is reduced to 70 per cent of a 1940 
base. 

The electrical construction industry gets 
a “breather”, however, under the heading 
“General Exception” which states that the 
prohibitions and restrictions under para- 
graphs (a) and (b) of the order do not 
apply to the use of coppér or copper base 
alloy in articles which are produced: 


1. For use to comply with Underwriters’ 
Regulations or Safety Regulations issued 
by Governmental authority, provided the 
pertinent provisions of such Regulations 
were, in either case, in effect both on Oct. 
1, 1941, and on the date of such use, and 
specifically and exclusively require the use 
of copper or copper base alloy to the ex- 
tent employed. 

2. Primarily as conductors of electricity, 
but this exception shall be applicable only 
to the extent necessary to permit the con- 
ducting of the electricity required. 

A glance at the October supply and de- 
mand figures explains the issuance of this 





order. Army, Navy, Lend-Lease and other 





MINERALLAC HANGER 





Conduit 3”—2!/” 
Cable to 2!/5” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250" O.D. Tubing 
to 114," conduit. 


See your Jobber 


New York City Office 
Theodore B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
25 N. Peoria St., CHICAGO 
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TURN ANYTHING ELECTRICAL 
ON AND OFF REGULARLY 


Four 

Little 

Giant 
Models 


Self-Starting 


Ratchet Setting Dial; One Minute Ac- 

curacy; Hinged Cover; Lots of Room; 

12 Knock-outs; 1 R.P.M. Indicator 
“ 


191 A—Single Pole, 20 Amp. $13.00 
1191 —Single Pole, 35 Amp. 14.00 
962 A—Double Pole, 20 A. ea. 15.00 
1962 —Double Pole, 35 A. ea. 16.00 
Apt. House, 2-S.P. Circuits 25.00 

ixty Minute and Four Hour Timers 





DEALERS PROFIT 
 ererer 
2 of more..... 3% 


CARRIED BY 
JOBBERS 
EVERYWHERE 
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“Téletalk 


REG. U.S. PAT. OFFICE WW 


Makes ‘Em Hope 
ip. FASTER! 


In the composing room, Teletalk is a time-saver. Here a Model 105M 
Teletalk is used to contact the service and detail department. 


You make a 3-way profit from Teletalk Sales —like this one 
to the Washington Star. The busiest place in the world is a news- 
paper plant when the presses start rolling. Delivering news while 
it IS news—is a tradition of American journalism. 


When the Washington Evening Star learned how Teletalk could 
save time for the circulation department, Teletalk was put to 





This speaker-microphone in The shipping room gives in- 


work. Now at edition-time as many as fifteen circulation trucks ‘he composing room is an- stantinstructions to the load- 
other aid to getting out ing plattorm by Teletalk, as 


are loaded every five minutes. 165,000 copies of the Star newspaper bundlesgo down 
daily. the chute. Model 206M. 


One Teletalk job brings another! It saved so much time for 
the circulation department that a second Teletalk System 
was installed between the composing room and detail 
department. 









Wherever speed is important—where instant communica- /, ‘ 
tion is vital—there is a prospect for Teletalk. And the | 
electrical contractor who gets the order can add up 3 is ae Company, In- 
profits ...on the sale of instruments, on the materials, 0» the loading platform C. H. Dort, President of the dccvteen te 
- é " = y ’ drivers answer through this Central Armature Works jpone and Tele- 
on labor of installation. Write now for a Teletalk Cat- Speaker- Microphone. No installed the Teletalk Sys- graph Company. 
lever-pressing is needed to tem. Labor alone amoun 


alog and go after this 3-profit business. seply. to $54 


WEBSTER ELECTRIC COMPANY, Racine, Wisconsin, U. S. A. Established 1909. Export 
Department: 100 Varick Street, New York City. Cable Address: “ARLAB”, New York City 


WEBSTER M ELECTRIC 


“Where Quality is a emeeihiinns and Fair Dealing an Obligation” 
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Licensed under 
U.S. Patents of 
Western Electric 











Synthite No. 10 
Red Insulator on 
Motor Windings 
Solves Caustic Problem 


BOUND BROOK, NEW JERSEY 


About a year ago, several 440 volt 
stators from the plant of a prominent 
manufacturer of surgical supplies were 
sent to a local motor repair shop for 
rewinding. 


The motors in which these stators 
operated were constantly exposed to 
caustic vapors and often to direct con- 
tact with alkaline solutions. In the 
past, several methods of varnish in- 
sulation of windings had been em- 
ployed, but none of them had proved 
satisfactory in lengthening the service 
of these units by resisting caustic 
attack. 


The DOLPH laboratories were con- 
sulted and their recommendations in- 
cluded the use of CHINALAK No. 7 
Black Baking Varnish, DOLPH’s 
No. 925 Compound and SYNTHITE 
No. 10 Red Insulator. The SYN- 
THITE No. 10 Red Insulator was 
used as a final oil and waterproof and 
alkali resistant finish coat on the 
windings which were previously treat- 
ed with undercoats of CHINALAK 
No. 7 Black Baking Varnish and 
No. 925 Compound. 


Recently one of the stators treated in 
this manner broke down and was re- 
turned to the shop to be repaired. 
Although at first it was thought that 
the insulation had failed as had been 
the cause for all previous break-downs, 
an examination of the unit revealed 
the fact that the electrical insulation 
was in perfect condition. The only 
work necessary to return this unit to 
service was that of installing a set of 
new bearings. 


ENAMEL EATEN AWAY 


The gray decorative enamel on the 
frame of the motor and the interior 
of the end bells had been completely 
eaten away by the alkaline solutions 
and vapors ... mute evidence of the 
conditions under which these units 
operate. 


No. 10 RED INSULATOR LIKE NEW 


The motor windings protected by a 
tough and durable film of SYNTHITE 
No. 10 Red Insulator remained un- 
harmed and the finish of SYNTHITE 
No. 10 Red Insulator remained as 
glossy and bright red as the day it 
was applied. ; 


Manufacturers, motor repair shops and* 


industrial maintenance departments 
are urged to write for a free sample 
of this unequalled oilproof, water- 
proof, acid and alkali resistant red 
enamel. 


JOHN C. DOLPH COMPANY 


168A Emmett St. Newark, N. J. 
3 ADV. 
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primary defense agency demands totaled 
144,430 short tons. Total demand for the 


month, including civilian needs, was 259,479 


tons. Total monthly production for Oc- 
tober, domestic, foreign and scrap was 
138,700 tons. 

A continuing serious situation is fore- 
cast by the 1942 estimates which indicate 
a shortage of 750,000 tons. 


DEFENSE HOUSING 
PRIORITIES FROM F.H.A. 


To expedite the issuance of priorities for 
privately owned defense housing, through 
the Office of Production Management, the 
facilities of the field offices of the Federal 
Housing Administration will be utilized, 
according to Administrator Abner H. 
Ferguson. 

This activity is not undertaken as a func- 
tion of the FHA, but merely as a means 
of assisting the Government, through OPM, 
in the prompt issuance of these priorities. 


THOMAS HEADS NEMA 


George C. Thomas, Jr., president, The 
Thomas & Betts Co., Elizabeth, N. J., 
was elected president of the National Elec- 
trical Manufacturers Association at the 
concluding session of the annual meeting 
of the Association held at the Hotel Wal- 
dorf-Astoria. Mr. Thomas succeeds Earl 
O. Shreve, vice-president of the General 
Electric Company. 








NICHE LIGHTING for the home is 
one of the specialties of William Ber- 
ken, Long Island electrical contractor 
who introduced it in his house wiring 
activities. He maintains that decorative 
lighting is one of the best ways to dress 
up the home electrically and to sell 
more outlets. 
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DRIV-IN CABLE STAPLES 
) 

















1%" 
' 
Vv 
_No. 360 ws No. 361 
With Indenture Without Indenture 
——— The extra sharp point and 
A heavy duty construction 
makes it easy to push them 
into the wood and then drive 
home without bending or 
twisting. 

No. 360 is especially recom- 
ue mended for use with Armored 
I'%y Cable because the indenture 

grips into the convolution of 
ithe armor. 

No. 362 is shorter in length 
and is preferred when used 
with non-metallic sheathed 

Vv cable. Write for a complete 





set of free samples. 
No. 362 F 
Without Indenture 
No. 161 Cable 
Clip has little im- 
pressions which 
firmly grips the 
cable without in- 
jury and the spur 
anchors the clip in 
plac . 





No. 16! 


THE M. B. AUSTIN COMPANY 
110 S. Desplaines St. Chicago, Ill. 











24-HOUR WORKING 

DAYS REQUIRE THESE 

Modern FLUORESCENT 
REFLECTORS ... 


FLUORLITE 





FLUORAINE 





. easy to clean... 
economical to maintain . . . MULTI Reflec- 
tors give good lighting over longest periods 
at more reasonable cost. You can always turn 
out a good job with MULTI Fixtures. Send 
for bulletin. Hy 


@ Low first cost. . 


<= & 


' ELECTRICAL 
MU LT MANUFACTURING CO. 

















1840 W. 14TH ST. CHICAGO, ILL. 
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NEW HIGH FOR 
KANSAS CITY WIRING 


The Electric Association of Kansas City 
is establishing a new high in Certified Red 
Seal Adequately Wired Homes. The 
highest monthly record, since the plan be- 
gan in May 1926, was made in September 
of this year when 102 homes were certi- 
4 fied. The previous high of 80 certifications 
was made in September 1939. 

A new high in yearly totals will be estab- 
lished this year, since 492 homes were 
: certified up to October 1, a 58 per cent 
increase over the same period last year. 
‘ In spite of higher adequacy requirements 
this year, the average number of outlets 


F (excluding lamp sockets) in these homes 
4 is 65. The record is all the myre remark- 
. able since a large number of these certified 


homes are in the low-priced class. 





BOOK REVIEWS 


Electrical Wiring Specifications 


Those who deal with the design, specifi- 
i cation and installation of electrical systems 
: know the confusion, red tape and misun- 
j derstanding that ultimately result from 
I vague, incomplete electrical specifications. 
' Electrical Wiring Specifications is a 
new book which fills a long-felt need for 
a comprehensive treatise on what good 
electrical specifications should embrace. It 
is a review of design and specification 
procedure covering wiring for light, power 


and signaling for residences, apartment 
houses, farms, and for commercial, in- i YOU ARE WELCOME TO A COPY OF CATALOG 4 ON 
BURNDY ELECTRICAL CONNECTORS. WRITE FOR ONE TODAY. 
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stitutional and industrial buildings. Definite 
rules for planning the wiring system, writ- 
ing and executing the electrical specifica- 
tions in each of the above occupancies are 
set down throughout the chapters of the 
book. 

The book is conveniently divided into 
two parts and a total of eleven chapters. 
Chapter I tells how to take the gamble out 
of wiring through the cooperation of the 
owner, architect, engineer, builder, general 
contractor, electrical inspector and the elec- 
trical contractor. It discusses the approach 
4 to system design for the various types of 
buildings and explains the selling angle 
of good specifications. 

Part One, embodying three chapters, 
lists a number of guiding rules for the 
design and scope of electrical systems and 
the specification of materials, circuits and 
equipment for light, power and signal sys- 
tems for residences, apartment houses and 
farm buildings. 

Part Two includes seven chapters cover- 
ing the specification of wiring for com- 
mercial, institutional and industrial build- 
ings. Three chapters of this group give 
definite rules for planning the electrical 
work, specifying the large job and sub- 


itting th 1 A te ch | y ‘ } (of é 
mitting e€ proposal. separate chapter ‘ a 
Yan 





on lighting discusses the different systems 
available and the recommended standard 
intensities for various applications includ- 
ing thirteen pages of tables and examples 


showing how to solve lighting problems. —_ ee 
The discussion on power covers five differ- E | G | | E E R | | G C 0 * | | C s 
ent types of distribution systems, voltage 459 EAST 133D STREET. N. Y. C. 


drop and increased loads. Eleven types 
of signaling systems in common use aré 


SEE YOUR WHOLESALER ON BURNDY CONNECTORS 








Electrical Contracting, December 1941 









































The MOST COMPLETE 


LINE OF 





Parallel and 90° taps—and com- 
binations—for the widest variety of 
applications. For conductor sizes up 
to 1,000,000 CM. 

Now you can select from a reall 
complete line of standard an 
special taps. Carefully designed— 
made right—and giving excellent 
service to all classes of users. 





a 


beh ALES 


‘ WHEEL: he SENNA 


Gutter 
Tap with 
Bakelite 
Cover. Insulating covers can be fur- 
nished for all types of Penn-Union 
Cable Taps. 


2-Way Gutter 
Tap; main 
and branch 
sizes 8 to 
1,000,000. 








Two Separate Parallel Taps to a con- 
tinuous main conductor. 


C om bination 
Cable Tap; 
one branch 
tap parallel 
to main, and 
one at 90°, 

And many more 
—write for the 
PENN - UNION 
Catalog. 






Complete line of Service Connectors 
—Terminals—and thousands of other 
fittings, for all requirements. 
Penn-Union is the choice of lead- 
ing utilities, “industrials,” and man- 
ufacturers of electrical equipment. 


Sold by Leading Jobbers 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


Conductor Fittings 
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discussed in the chapter on signaling and 
communication. Numerous diagrams out- 
line the principal elements of each system 
covered. 

The appendix embraces thirty-three pages 
of important tables, examples and diagrams 
reprinted from the 1940 edition of the 
National Electrical Code—all pertinent data 
useful in planning an electrical system. 

This book is a simple working guide 
for all concerned with the design and in- 
stallation of wiring systems, and the de- 
velopment of specifications for any given 
job, either industrial, commercial or resi- 
dential. It gives an orderly, accurate pro- 
cedure that simplifies the work of design 
engineers, architects, estimators, contrac- 
tors and others interested in the planning 
and specifying of electric wiring systems. 
Electrical Wiring Specifications, edited by 
the late Earl Whitehorne, with the collab- 
oration of the Editorial Staff of Electrical 
Contracting. 181 pages, 6 by 9, cloth bound. 
Price $2.50. Published by McGraw-Hill 
Book Company, 330 West 42nd St., New 
York, N. Y. 


Machine Tool Electrical Standards 


Machine Tool Electrical Standards is 
a ten-page booklet outlining the standards 
for electrical equipment and wiring on ma- 
chine tools, recently adopted by the indus- 
try at the meeting of the National Machine 
Tool Builders Association. 

The standards, written by the Commit- 
tee on Electrical Problems of the Associa- 
tion, cover wiring diagrams, control, cir- 
cuit testing, standard wiring diagram 
symbols, motors, wiring, grounding and 
accessories. 

These standards will be an invaluable 
aid to the plant man, charged with the 
electrical maintenance of machine tools; 
to those contractors who wire these ma- 
chines for the manufacturers; and to all 
interested in the design, assembly and 
maintenance of machine tools. Machine 
Tool Electrical Standards. Price $1.00. 
Published by the National Machine Tool 
Builders’ Association, 10525 Carnegie Ave., 
Cleveland, Ohio. 


moe WITH THE comes 


“M 


General Electric Changes 


Five new vice presidents have been 
elected by the board of directors of General 
Electric Company. The new officers are 
Walter R. G. Baker, Chester H. Lang, 
David C. Prince, Elmer D. Spicer, and 
Harry A. Winne. 

H. E. Merrill has relinquished his duties 
as advertising manager of the G.E. con- 
struction materials division, Bridgeport, 
and has been appointed to the new post 
of product promotion manager. He will 











PYLETS 


... the improved heavy duty 
conduit fittings. Standard and 
Explosion-proof types. 

2 


Self-aligning covers save time 
and prevent trouble. 
& 

PLUGS AND RECEPTACLES 
VAPORTIGHT FIXTURES 
FLOODLIGHT PROJECTORS 
AIRPORT LIGHTING EQUIPMENT 


Write for bulletins 


THE PYLE-NATIONAL 


COMPANY 
1344 North Kostner Avenue 
CHICAGO, ILLINOIS 











LIBERTY LEADS . 
THE NEW | 
PLAQUE LINE 


Sell them for 
their beauty 
-- install them 
for service! 


Mode! PL-12 and 
PL-13 — Sup 
Plied with 10 volt 
mechanism less 
transformer. Op- 
erates through 
400 feet of an 
nunciator wire. 

















Floral Design. 


PL-13 


ome hing chimes to fit the times 
. beautiful wall decorations, 
easy ry ‘sell, a pleasure to install. 


Porcelain covers, WITH HAND 
PAINTED COLORS FIRED IN, 
add distinction and sales ap 

Quality mechanism, plus pleasantly 
toned chime tubes, add to its 
value. Sell them mA a - install 





plied 
with 16 colt cf coll 
mechanism and 


transformer them for service. us for details 
space, en all toe of LIBERTY chimes . 
Desixr prices, discounts, etc. Also other 

— 42° long by IBERTY products . doorbell, 

9%" wide. buzzers and other signalling devices. 


LIBERTY BELL MFG. 


Cam FIGs 
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have responsibility for the sales develop- 
ment of fluorescent devices for both the 
accessory equipment and the wiring de- 
vice sales sections. 

Andrew Doremus has been named con- 
struction materials advertising manager. 
He was formerly assistant to Mr. Merrill. 


Westinghouse Appointments 


L. E. Osborne, former manager of manu- 
facturing and engineering of the Westing- 
house Merchandising Division, has been 
appointed assistant to the president, George 
H. Bucher. 

Jesse H. Lide has been named assistant 
general advertising manager of the Com- 
pany. His headquarters will be in the 
Pittsburgh office. 

C. A. Butcher has been appointed as- 
sistant manager of the district manufactur- 
ing and repair department with headquar- 
ters at East Pittsburgh. 


C. W. Gustafson, formerly chief engineer 
of the Mill Mutual Fire Prevention 
Bureau and for 15 years a member of 
the Electrical Committee of the National 
Electrical Code, has recently joined the 
staff of I. A. Bennett & Co. of Chicago, 
midwestern agents for the National 
Electrical Products Corp. of Pittsburgh. 


Pierce Laboratory, Inc., New York City, 
announces the appointment of John H. 
McKenna to the executive staff. In his 
new responsibilities Mr. McKenna will 
maintain contact with all the defense 
industries. 


The M. B. Austin Company of Chicago, 
Illinois purchased the outlet and switch 
box section of the Walker Electrical 
Company, Atlanta, Ga. The Walker 
plant will be moved to Northbrook, III., 
where Austin is building its new manu- 
facturing tnit. 


Cutler-Hammer, Inc., of Milwaukee has 
named E. C. Bolton as manager of the 
Cincinnati district sales office. 


Graybar Electric Company has appointed 


L. O. Fryer as assistant manager of the 
Dallas office. 


Airtemp Division of Chrysler Corpora- 
tion, Detroit, has appointed Carl W. 
Millsom, Jr. as Airtemp district manager 
for Western New York State. Mr. 
Millsom, who will make his headquar- 
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FOR YOUR PROTECTION ... 


Fluorescent Ballasts built to rigid standards and tested for 
compliance with the high qualifications established by the 
Underwriters and the Electrical Testing Lakoratories, are 
your best assurance for long life, trouble free installations, 
and satisfied customers. 


Insist that all Fluorescent Ballasts you install bear the 
three seals that stand for dependable performance — 

for Safety: for Operating Standards: for 
Quality. Chicago Transformer Fluorescent Ballasts are de- 
signed to more than meet established standards, built under 
an exacting control system for uniformity and subjected to 
constant tests to assure maximum lighting efficiency. 
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SERIES 


TIME SWITCHES 


ES .. . Paragon 
300 Series Time 
switches are tough, 
rugged and durable. 
That's due to several 
features of design 
and manufacture. 
(1) They have only 
two exposed gears; 
all others operate in a sealed oil filled chamber; 
dust cannot effect them. (2) Operated by a slow 
speed, self starting, synchronous motor. (3) 
Guaranteed for 20° below zero. (4) 2,000% 
more dial power than necessary. (5) Switch 
for both ON and OFF provides fast snap action. 
A great time switch value for only $13.00 
list. Several other types available. Send for a 
complete catalog. Sold by leading electrical 
supply and sign jobbers. 


PARAGON ELECTRIC COMPANY 
401 South Dearborn Street, Chicago, Illinois 


Pa ragon 
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ters in Jamestown, N. Y., takes over 
of William Dennison, who 
has been advanced to the position of 
regional manager of Texas. 

William R. Groves has been named 
district manager for the Atlantic terri- 
tory. He was recently associated with 
the Westinghouse Electric & Mfg. Co. 


The Buda Company, Harvey, Illinois, 
has named Norman E. Donnelly as 
marine sales manager. 








Ambiguous 


A telegram, “Ship motor express today”, 
created an incident between a Chicago 
motor dealer and a Southern buyer call- 
ing for a Solomon to solve. The dealer 
rushed a 75 hp. motor by railway express, 
the buyer meant “motor express”. 


Just Started 


The newest electrical contracting firm 
in Vancouver, B. C., is Ryan Electric, Ltd. 
The firm has just incorporated and is now 
operating from its registered headquarters 
at 64 Granville Street. 











FIELD REPRESENTATIVE Marion 
W. Scarborough, of the Virginia Elec- 
trical Contractors Association, has a big 
job cut out for himself. His duties take 
him around to all the contractors in the 
state, to study their individual problems, 
help them and organize them into local 
units affiliated with the State Associa- 
tion for cooperative action. 













Seurtevant Design 7 
Propeller Fan 


Made in sizes 12” to 45” 
inclusive 


Capacities 
—680 to 15,450 c.f. m. 


Direct connected motors 


A V. Propeller Fans also 
available with belt drive 





Wind-O-Vane Fan 
STOCKS CARRIED AT MANY POINTS 
B. F. STURTEVANT COMPANY 


Wallvane Fan 


Hyde Park, Boston, Mass. 
DISTRIBUTOR FOR SOUTHEAST: 


NOLAND COMPANY, INC. 


Virginia South Carolina District of Columbia 
North Carolina Maryland Georgia Alabama 


Branches in 40 cities 














our West 
Choice for- 


RENEWABLE FUSES 
“MON-0-LAG” 


EASIER TO RENEW 
MAXIMUM PROTECTION 
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Completely approved 


ath: COMPANY. Inc. 


JAMESTOWN,NEW YORK 


































































A GOOD STORY is told by G. A. 
Hess (right) of Trenton, N. J., as D. C. 
Allen, Camden; Roland ss 
Waterbury, N. J. and W. F. Edwards, - 

Camden, listen attentively. It all hap- G E TYPE RW BUILDING WIRE 
pened between sessions at the N. J. 
Council of Electrical Leagues Convention 


at Atlantic City. | Is Approved for Use 


In Lieu of Lead-covered Wire 





Reimer Heads 
Appleton League 





Erwin Reimer was elected president of 


the Appleton Electric League at its annual Moisture-resisting Moisture-resistant 

meeting in Appleton, Wisconsin. Flame-retarding Braid Insulation 
Other officers elected include Howard 

Ebberhardt, vice-president; Louis Luebke, r ? . 

re-elected secretary-treasurer ; and William By using G-E Type RW Moisture-resistant Grade 

Van Schindle, sergeant-at-arms. Building Wire in place of lead-covered wire, you 





can save yourself time and money. It is easy to 
handle and can be installed quickly. 


Addit; : age 
Shop Addition This wire is approved by the Underwriters’ as 


The Kurz & Root Electrical Co., of listed in the 1940 N. E. C. for use in lieu of leaded 
Appleton, Wisconsin, is expanding its shop ble j é - 
facilities. A new shop addition is being cable in raceways where moisture is a problem. 
constructed to provide the necessary floor 
ane. 1. Underground 

2. In concrete slabs or masonry in direct 

contact with the earth 
Air Traveller 3. In permanently moist locations 

John F. Heath, electrical contractor of 4. Where the accumulation and condensation 
Baltimore, Maryland, is frequently riding of moisture within the raceway is likely 
the air lanes these days. He has become 


an air commutor to Norfolk, Virginia, to occur. 


where he is busy doing large scale elec- : ° , . 
trical construction work for the U. S. With this wire, more conductors may be used in 


Mave. One conduit or duct; or smaller conduits or ducts 

may be used. Wire pulling is easier and stripping, 
splicing, etc. can be speeded up. G-E Type RW 
Building Wire is similar to other G-E Braided 
Recent shifting of Dave Talbot's elec- Building Wires except that its insulation is made 

trical inspection department to new quar- of a ° 1 l 2 b : 

ters in Chicago’s City Hall included a special tow moisture absorption rate rubber 
modern fluorescent lighting job to help compound. 

the inspectors do their desk work. The For further information see the nearest G-E Mer- 


Inspectors Light Up 


system provides 40 foot-candles at desk . "Rate : ° 
level from continuous rows of louvered, chandise Distributor or write to Section W-18B, 
surface mounted Sxtures. Appliance and Merchandise Department, General 


Electric Company, Bridgeport, Conn. 


Twenty-one Years Old 


The Electrical League of Utah became 
“of age’ recently when it celebrated its PN 
2lst anniversary. The Hotel Utah was the GE NE RAL (Ye ELE CTRIC 
setting for the informal celebration which NALOY 
included the best in turkey dinners, enter- 
tainment and dancing. 
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Fluorescent Lamp Resistor 


This new resistor Type K-40878 is for 
use with six-watt T-5 fluorescent lamps on 
either alternating or direct current with a 
manual momentary contact starting switch. 
When operating lamps on 120 volt cir- 
cuits, resistors eliminate need of an aux- 
iliary. Resistor unit measures 1j- in. by 
64-in. overall. It can be mounted in any 
standard fixture or wiring trough and is 
insulated for 15,000 volts to ground. Ward 
Leonard Electric Co., 31 South Street, 
Mount Vernon, N. Y. 





WARD LEONARD RESISTOR 


Fluorescent Fixture 


This new fluorescent industrial fixture is 
known as the “Three-Forty.” It accom- 
modates three 48-inch 40 watt fluorescent 
lamps. Porcelain enamel reflector is made 
in one piece, finished in white inside and 
gray outside. It can be furnished wired 
or unwired and includes sockets, lamp 
starters and ballasts. Top of unit is hinged 
and can be swung open to make all parts 
accessible for replacement or for making 
wire connections. Fixture is available for 
either chain or pipe suspension. Over-all 
dimensions of fixture are 73-in. high, 134- 
in. wide and 52-in. long. Day-Brite Light- 
ing, Inc., 5411 Bulwer St., St. Louis, Mo. 





DAY-BRITE INDUSTRIAL FIXTURE 
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BURNDY T-CONNECTOR 


Connector 


This copper alloy multigraph type T- 
connector is for tubing, run and tap. It 
is slotted between bolts to provide inde- 


pendent high pressure areas of contact. 
Everdur oval-shank bolts are _ installed 


with one wrench. It combines the function 
of T-connector and coupler at a single 
point. Sizes are available to accommodate 
from 3-in. IPS to 6-in. IPS on either run 
or tap. Aluminum and aluminum-to-cop- 
per combinations are available. Burndy 
Engineering Co., Inc., 459 East 133d Street, 
New York, N. Y. 








DURAKOOL MERCURY SWITCH 


Mercury Switch 


In this double flow mercury switch, two 
tails of mercury pull in opposite directions 
over a ceramic barrier until severed. When 
closing, the two approaching bodies of 
mercury pile up a double thick electrical 
conductor. Double flow ‘operates either as 
a slow rolling motion or on a very high 
speed mechanical snap action. Switches in 
unbreakable metal of 10, 20, 35 and 65 
amperes are now available. Durakool, Inc., 
1029 North Main St., Elkhart, Ind. 

















WESTINGHIUSE FUSE CUTOUT 


Fuse Cutout 


These new 
designed for 


type EA fuse cutouts are 
use on a.c. circuits up to 
12,500 volts. They are rated at 50 amps., 
5000 volts. Cutouts are housed with mois- 
ture-proof, high dielectric Prestite porce- 
lain; door is heavy Moldarta; contacts are 
silver coated. Fuse tube is made of mois- 
ture resisting fibre lined duct Micarta. A 
toggle mechanism provides drop-out action 
of door to indicate a blown fuse. Line 
leads are easily inserted. Takes wire size 
from smallest stranded to No. 0 solid or 
No. 1 stranded. Live parts are totally 
enclosed, door is removable and inserted 
by standard hookstick. Same fuse holder, 
tube, door and disconnect blade are used on 
the 5kv. and 7.5/12.5 kv. cutout. Westing- 
house Electric and Mfg. Co., East Pitts- 
burgh, Pa. 


Controllers 


A new line of drum controllers for small 
cranes and hoists has been developed. A 
rope operating lever, embodying a new 
equalized torque principle, eliminates sheave 
wheel, rope guard and external return 
spring, and provides smooth, easy opera- 
tion when rope is pulled at an angle, it is 
claimed. It has new anti-plug feature, 
which increases drum life by making it 
impossible to whip drum from full forward 
to full reverse position. Drum can be re- 
versed quickly but a definite time delay is 
required in off position. They are available 
in self-centering rope lever, self-centering 
and non-self-centering radial lever types, 
for four or six speeds. Cutler-Hammer, 
Inc., 315 N. 12th Street, Milwaukee, Wis. 





CUTLER-HAMMER CONTROLLER 
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MODERN PORCELAIN PROTECTED WIRING SYSTEMS 
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MODERN PORCELAIN 
PROTECTED WIRING 


SYSTEM AND REA 


He OX 
UNDERWRITERS: orator 


National Ele 
Modern Porcelain Prote 


% The National Emergency has created 
demands for a wiring method that will 
conserve the greatest amount of critical 
materials while preserving established 
principles of safety and durability. 
Modern Porcelain Protected Wiring 
Systems therefore become the logical 
choice of the Electrical Industry and 
the Office of Production Management, 
for they meet most ideally these needs, 
while at the same time assuring the 
highest degree of safety and durabil- 
ity, coupled with economy and speed 
of installation. 


The responsibility of the Electrical 
Industry and its urgent need to co- 
operate in the Defense program is rec- 
ognized by OPM, REA, FHA, QMC, 
and other Governmental agencies. To 
encourage a wider use of Porcelain 
Protected Wiring Systems, the Office 
of Production Management has listed 
these methods of wiring (Knob and 
Tube and Non-Metallic Sheathed 
Cable) as the preferred methods for 
non-fireproof construction, while other 
Governmental agencies have made rec- 
ommendations of their own to effect 


IN OUTLET B 


ctrical Code Okays 





BULLETIN 


Defense Production aided through 
Electrical Industry's use of All- 
Porcelain Boxes. Action releases 
vital metals for defense needs. 











conservation of vital materials. Porce- 
lain Protected Wiring Systems require 
the least amount of critical materials, 
conserve the greatest amount of steel, 
zinc, copper, and rubber. 


Materials for Porcelain Protected 
Wiring Systems are readily available. 


Information and application data on 
the use of Modern Porcelain Protected 
Wiring Systems have appeared each 
month in Electrical Contracting Maga- 
zine during 1941. 


Check all the facts on Modern Por- 
celain Protected Wiring Systems. Aid 
the Defense program. Assure your 
customers of highest quality electrical 
construction. Assure yourself maxi- 
mum profits. 


ADVERTISEMENT 
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cted Wiring Systems 





QUATE WIRING 


_|N DEFENSE 
HOUSING 


~CONSERVE 
VITAL METALS 
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Materials for Modern Porcelain Pro- 


tected Wiring Systems — Porcelain 
Knobs, Tubes, Cleats, Outlet Boxes, 
Switch Boxes, and Covers, are manu- 
factured by— 


Knox Porcelain Corporation, 
Knoxville, Tenn. 


Illinois Electric Porcelain Co., 
Macomb, Ill 


Porcelain Products, Inc., 
Findlay, Ohio 


and may be obtained through your 
wholesaler. 
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¥ with America more 
alert than ever to the need for conserving 
all resources, it is wise to weigh the haz- 
ards of lightning against the modest cost of 
thoroughly reliable protection. 


Lightning can — and often enough does 
— cause practically total loss of buildings. 
It can cause temporary plant shutdowns. 
Now and then it even takes lives. 


Lightning is unpredictable. You never 
know when it will strike, or with what re- 
sults. Only two things are certain: Lightning 
starts more fires than almost any other 
source (records of the National Board of 
Fire Underwriters’ prove it)...and a West 
Dodd installation provides a thoroughly 
reliable safeguard. The sense of security 
alone is well worth the cost. 


West Dodd is the oldest name in light- 
ning protection. Its materials and methods 
of installation are approved by the Nation- 
al Board of Underwriters’, the American 
Institute of Electrical Engineers. They are 
being widely used on National Defense 
projects such as powder magazines, am- 
munition loading lines and igloos. 


Why not at least investigate West 
Dodd Systems? Details on request. 


WEST DODD 


LIGHTNING CONDUCTOR CORP. 


A RELIABLE PROTECTION AGAINST 
a LEADING CAUSE or FIRE 





420 LEXINGTON AVE., NEW YORK CITY 
GOSHEN, INDIANA 








FREE estimating and engineering service to 
electrical contractors on installations 
when inquiry is accompanied by biue-prints of all 


elevations and roof detail showing location of soil 
pipes, metal ventilators, etc. Write for literature. 
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Voltage Regulator 


The B-L metallic rectifier voltage regu- 
lator is designed for adjusting voltage out- 
put of each individual or bank of recti- 
fiers. It is available in wall mounting 
cabinet. It has 64 steps of adjustments, 
giving voltage range from maximum down 
to one volt. Regulator provides start-stop 
station permitting remote control for start- 
ing and stopping rectifier. In front of 
unit, are two meters, sealed to protect 
against moisture and dust. 
Linze Co. 1815 Locust 
Louis, Mo. 


[FROM PAGE 88] 


The Benwood 
Street, 


St. 





BENWOOD LINZE REGULATOR 
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Electric Heater 


The Bilt-In-Wall electric heater, model 
WJ 15, has been added to the Electromode 
electric unit heater line. The cabinet con- 
tains a cast-in electric safety element. 
There are no exposed hot wires or glowing 
elements. Some of the features are down- 
flow air circulation; safety switch; cast-in 
aluminum element and modern design. 
Front plate is 114-in. wide and 123-in. high. 
Wall box is designed for standard 2 by 
4-in. wall construction. Electric Air Heater 
Co., 617 S. Byrkit St., Mishawaka, Indiana. 


Redddhaeeececes 


edegeee 








ELECTROMODE ELECTRIC HEATER 





@ For better performance of fluores- 
cent lighting fixtures,—investigate the 
advantages of Acme ballasts. Write 
for samples of Acme ballasts in ratings 
you use. Test their performance in 
comparison with any other make of 
ballast and you'll see how Acme bal- 
anced design provides for equal sec- 
ondary voltage for each lamp,—elim- 
inates flickering and only partially op- 
erating units. Notice too, that Acme 
ballasts are QUIET. Most quality fluor- 
escent manufacturers have standard- 
ized in Acme ballasts. 


THE ACME ELECTRIC & MFG. CO. 


36 Water St. Cuba, N. Y. 


Acme Electric 
(Te ter Oc ele Sn a ee oe 





























Synchronous 


ELECTRIC TIME SWITCHES 








CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to install 


USERS LIKE THEM BECAUSE: 


of economical operation and low cost 


The Badger line of Time Switches is always 
in demand by Contractors who want +s -¥4 
ability, accura and the right type for a 
, my c need. ey know from experience 
that this is the line that gives them success- 
ful, profitable installations. They know 
when they install Badger Synchronous Elec- 
tric Time Switches for their customers they 
are giving them complete satisfaction— 
accurate timing, economical operation, de- 
dable service. You can’t go wrong on 
adger. Write for more particulars or see 
your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1937 MEAD STREET RACINE, WISCONSIN 
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“More business” demands industry install additional 
electrical controls to operate power-driven ma- 
chinery with efficiency and safety. 


COLT MANUAL MOTOR STARTERS are design- 


ed and constructed to meet these requirements. 
Note these important features: 


eliminates any resetting operation of the 


The automatic relatching feature that 
quick-break, positive toggle mechanism. 


on separate backplate, readily removed 
for wiring. 


b Complete starter mechanism, assembled 


replaced if necessary. Interchangeability 
of parts with other Colt Controls cuts 


maintenance cost. A bank of Colt 
Manual Starters and 
Colt Safety Switches 


# For safety, mechanism can be locked to Remedi oeitaut 


™ Movable and stationary contacts easily 


. ° load requirements. 
“off” without opening cover — or cover 


can be locked on with mechanism free 
to operate. 


DURABLE - COMPACT - ATTRACIIVE By heey ia bea) tLe acme 


ELECTRICAL DIVISION 
HARTFORD, CONNECTICUT 
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STRONG AS AN OX 


Lloyd amazing, new plastic compound guaran- 


Pats. Pend. 





tees against costly breakage. Contact and lock 
are positive. No strain on pins or casing. Tempered 
steel spring more than doubles strength of lock. 


LLOYD PRODUCTS CO., Box C, Edgewood Sta., Prov., R. I. 


Representatives in 22 Leading Cities 


White — Cat. 351-W 
White Combination | 
with Starter Socket 

Cat. 353-W 





No more 
tiresome cranking 
of a 
hand driven 
generator 


NEW 


STANDCO 


B-5 MEGOHMER 


Ranges: 0-200 Megohms 
0-2000 Ohms 
0-300 & 0-600 Volts DC 


Steady test voltage of 500 volts DC in- 
stantly available, at the touch of a push 
button. Direct readings of insulation resist- 
ance obtained on special color-graded scale 
without any calculations. 





e 
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Name 
Firm 


Address 


HERMAN H. STICHT CO., INC. 


New York, N_Y. 


27 Park Avenue 














...with this extra, portable heat 


In the playroom, in the bath- 
room, in the living room—where- 
ever it’s needed—Thermador 
Portable Electric Heaters provide 
clean, healthful, extra warmth. 
Attractively designed, extremely 
light, amazingly economical— 
these efficient little heaters are the 
modern answer to chilly mornings 
and evenings. You'll like their 
looks, their economy, their com- 
forting warmth. 






















Available in three 
models as illus- 
trated below. 


Seven leaguer Spred-Ray Heat Fan 


‘THERMADOR 


5119 SO. RIVERSIDE DRIVE, LOS ANGELES, CALIF. 





230 MADISON STREET, OAKLAND, CALIFORNIA 





EQUIPMENT 
E News | [FROM PAGE 90} 


Arc Welder 


This 


r 
t 
' 


150-ampere direct current arc 


| welder, called the Strikeasy, is for use in 


fabricating bright-surfaced, thin gage 
metals, such as aircraft tubing. Some of 
the features are extra high instantaneous 
recovery of voltage (40 to 60 volts); ac- 
curate adjustment of welding current by 
means of tap switch and rheostat; wide 
welding range permits use of shielded-arc 
electrodes as large as 7¢-in. in diameter 
and as small as ¢#-in. in diameter. 
Welder may be used with remote-control 
device for reducing current. Equipment 
is horizontally mounted. Cool operation 
is obtained by means of fan cooling system, 
while isothermic relays guard against 
operation on overloads. Welder is avail- 
able with or without running gear. Gen- 
eral Electric Co., Schenectady, N. Y. 





G-E ARC WELDER 


Inter-communicating System 


This new communicator provides high- 


| power for contacting selectively up to 20 
| substations or 


paging all such stations 
simultaneously. Substations can be private 
or remote, permitting conversation with a 
man many feet from his station. Super- 
powered and directional trumpet-type sub- 
stations are available for noisy locations 
or long-range sound coverage. Several 
executive stations can be connected with 
each other for inter-communication be- 
tween department heads. The station is 
10 inches high, 12 inches wide and 9 inches 
deep, housed in walnut finished cabinet. 
Executone Corporation, 415 Lexington 
Avenue, New York, N. Y. 


—— 4 
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EXECUTONE COMMUNICATOR 
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1942 EDITION NOW READY 


This new edition, hot off the 
press, contains the latest 
catalog data of leading 
manufacturers, plus a com- 
plete directory of the makers 
of electrical and allied prod- 
ucts—and a wealth of other 
valuable data to help you in 
your specifying and buying 
throughout the year. 















rsd This dramatic insert will 
introduce the Manufac- 


turers’ Catalog Section Time is money today. Even more, it is a vital ingredient 
in the 1942 Edition. 






of national defense. 






So the manufacturers who give product data in this book 







have attempted to 


Save YOUR Time 


by including their condensed catalogs, or "Briefalogs” in this 






handy volume—all ranged for quick and easy reference, 






including branch office, warehouse addresses, etc. 







These manufacturers are continuing to give you this service 






regardless of today's “boom"’ market. They want to serve you 





if it is physically possible. And this convenient source of infor- 












mation reflects their sincere desire to be helpful—to retain 






your good will, whatever the conditions of the present or future. 





—— 
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VARNISHED FIBERGLAS INSULATION 


_Arewgicn | 


for 


INCREASED DIELECTRIC STRENGTH... 
SUPERIOR RESISTANCE TO HEAT AND MOISTURE 


IRVINGTON VARNISHED FIBERGLAS is glass cloth 
woven from continuous fiber, soda-free yarn by Owens-Corning 
Fiberglas Corporation—then coated and impregnated with spe- 
cially developed Irvington high-heat resisting insulating varnish 
to develop its full possibilities. 

As an insulation, it is superior in heat and moisture resistance 
and dielectric strength. 





Tenwle Strength - Lb 
































00 Tensile strength of 
Fiberglas superior at me: 
400 higher temperatures. Tape x 
size 0.010 x 1 inch. ca 
300 a : 
5 
“a Effect of exposure tom> ; 2 
99 per cent relative F “EE 
100} humidity on coils impreg- Z osett 


02 
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nated with  solventless 


























varnish as compared to 

















no treatment. 















Used as insulation: On motor and generator armatures and field 


coils, transformer and control coils, electrical equipment for 
chemical plants to resist corrosion of cables and bus bars, coils 
and cables where low losses are requirements. 


IRVINGTON VARNISHED FIBERGLAS comes in rolls of 
cloth-like fabric, in wide or narrow widths and a variety of 
thicknesses in two colors, black or yellow. 


Heat resistance of Fi- 
berglas tape on railway 
motor coil. 


Railway field coils after» 
being subjected to 200%, 

overload. In the asbestos insu- 
lated coils, the copper had 
melted. The coil insulated with 
Fiberglas (upper left) re- 
mained in excellent condition. 


For more complete data write Dept. 96 






] [FROM PAGE 92] 


Electronic Motor Control 


This new electronic control system is 
called Thy-mo-trol. It provides simple, 
stepless control of direct current motors 
from alternating lines wherever a_ wide 
speed range is needed. It gives in one 
equipment the means for electronically 
starting, stopping, accelerating and regu- 
lating the speed of a motor. Standard units 
cover motor sizes up to 5 hp., 230 volts. 
A~ single-dial control, covers complete 
speed range of motor. Thy-mo-trol equip- 
ment can be provided for reversing service 
by addition of standard magnetic reversing 
switch. It can also be furnished with 
dynamic braking. A thermal overload relay 
protects motor on sustained overloads. 
Fuses provide short circuit protection. 
Thyratron tube panel can be furnished in 
various types of enclosing cases, such as 
for corrosive or dusty atmospheres. General 
Electric Co., Schenectady, N. Y. 


2 eat pe 


BY 
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G-E ELECTRONIC MOTOR CONTROL 


Fluorescent Starter 


A new fluorescent lighting starter switch, 
which prevents blinking after a lamp has 
become deactivated. In operation, if a 
lamp does not start within a reasonable 
time, a thermal element cuts out the 
starter. The catalog number is FS-4NA. 
It is interchangeable with FS-4 and de- 
signed for use with 40-watt lamps. The 
Bryant Electric Co., Bridgeport, Conn. 








BRYANT NO-BLINK STARTER 
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Equipment, 
Electrical 


WHERE TO BUY 


Materials and Supplies for 
Construction— Maintenance— Repairs 
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FUSE EXTRACTOR POST 


For 3 A G fuses. Black 
bakelite body, red ex- 
tractor knob. Meets 
Underwriters’ Specifica- 
tions. Tool or finger 
operated types. No ex- 
posed parts. Takes 
panels up to 5/16” thick, 42" 
mtg. hole. Length 1%" from 
front of panel, 2-1/3" overall. Write for 
Littelfuse Catalog. 
INC. 


LITTELFUSE, 
Chicago, II. 
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fow, ZENITH 


/ AUTOMATIC -_ 
(ode! tpansreR switcn Delivety 


Electrically held, de- 
endably accurate, at 
owest cost. Used to fur- 
nish a continuous source 
of Supply to lighting cir- 
cuits in hospitals, the- 
atres, buildings, etc. 
18 sizes. 30 amps to 600 
amps., A.C. or D.C. 
Type. 

CATALOG. See complete line and low 
prices. Write today. 


ZENITH ELECTRIC CO. 


845 S. Wabash Ave. Chicago, Illinois 
















TEST-O-LITE Everything Electrical 
From 100 to 550 Volts 


Indispensable to electricians. 
Equipped with Neon light 
which tells instantly where 
trouble lies in electric circuits, 
fuses, cut-outs, motors, radios, 
electric appliances; indicates 
hot or grounded wires; tells 
A.C. from D.C. 


Only TEST-O-LITE, original 
Neon tester, has exclusive 
patented safety features. 
Far superior to clumsy test 
bulb. Fountain pen size 
with pocket clip. Useful in 
homes also. 
List $1.50 
at leading jobbers. 


L. S. BRACH 


MANUFACTURING CORPORATION 
©) 57 Dickerson St., Newark, N. J. 


APPLIANCES 


FUSES. 
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SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Employment 
Business 
Equipment 


(Used or Resale) 


“OPPORTUNITIES” 


UNDISPLAYED RATE 
15 Cents a Word, Minimum Charge $3.00 
POSITIONS WANTED (full or part time sal- 
aried employment only), ' the above rates 
payable in advance. 
BOX NUMBERS—Care of publication New 
—. ene or San Francisco offices count 


DISCOUNT: ‘OF 10% if full payment is made 
in advance for 4 consecutive insertions. 


DISPLAYED RATE 


INDIVIDUAL SPACES with border rules for 
— display of advertisements. 

he advertising rate is $8.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7%'' 
vertically on one column, 3 columns—30 
inches—to a page. 
NEW ADVERTISEMENTS received by D b 


19th will appear in the January issue, subject to 
limitations of space available. 




















DRILLS CONCRETE—METAL— 
woop 





WODACK “DO-ALL” 
ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors. Drills concrete to 1%" dia.; 


metal to %"'. Two tools in one. Easy to 
=— Universal motor. Write for 
‘older. 


Wodack Electric Tool Corporation 
4628 W. Huron St. Chicago, Ill. 
Telephone AUstin 9866 


POSITION VACANT 





ELECTRICAL ENGINEEK WANTED, Spe- 

cialist in interior wiring methods and wiring 
devices. A practical electrician who can super- 
vise development of new wiring methods and 
follow progress thru Underwriters’ Labora- 
tories, Code committees, and Inspection au- 
thorities. Write P-27, Electrical Contracting, 
520 N. Michigan Ave., Chicago, II. 








Usep EQUIPMENT 


FOR SALE 




















GooD 
Habit 


The Where-To-Buy Section of 
Electrical Contracting supple- 
ments other advertising in this 
issue with these additional an- 
nouncements of products and 
materials of special interest and 
application in the field of elec- 
trical construction, maintenance 
and repair work. Make a habit 
of checking this page each issue 
—a good habit! 














ALLEN SODERING STICKS 


Soders rapidly. No corrosion. Under- 
writers approved. Free samples. 


L. B. ALLEN CO., Inc. ©7iin30, “liltnons 





ANOTHER OPPORTUNITY 
FOR ELECTRICAL DEALERS 








You can buy from Moreco and Resell at com- 

ee ge prices and still make plenty profit. 
nd us your inquiries: We co-operate with 

dealers. 

75 KW Gen. Elec. 125 volt D.C. 3 bearing M.G. 

Set driven by a 2200 volt, 3 phase, 60 cycle, 1200 

RPM motor. 

35 KW Westinghouse, M.G. Set 125 volt D. C. gen- 

erator driven by 54 H.P. 220/440 volt 3 phase, 60 

cycle, 1200 RPM CS motor. 

300 amp. 40/0 volt Lincoln Welder with 10 H.P. 

220 volt, D.C. motor. 


THE MOTOR REPAIR & MFG. CO. 
1560 Hamilton Ave. Cleveland, Ohio 

















SIGNAL-LIGHT 
ON A STANDARD PLATE 


Model + 170SW 
Unit, with a 2” 
lens for the mes- 
sage. Mounts on 
a single - gang 
box. Uses 3 or 
6 watt S6-120V. 
Tungsten lamp. 
The lamp is available from the front. aa, eveltento 


without switch for , = —- el mounting. 
(2170P). Underwriter’s Ap 


Write for New yo 
Distributed Nationally by 


THE GRAYBAR ELECTRIC CO., INC. 


Mf'd by H. R. KIRKLAND CO., Morristown, N. J. 
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Twe Buy AND SELL 
MOTORS 
TRANSFORMERS 


mot OTOR GEN. SETS 
ol SWITCHES - 
air circuit BREAKE 


co. 
ELECTRIC EQUIPMENT wn 2 


247 Wi. Clinton Ave 
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OGLESBY HAS 900 HOMES-— 
325 ELECTRIC RANGE INSTALLATIONS— 
ano 300 SQUARE Jj MULTI-BREAKEN. 
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ERE’S still more proof of a potent fact—when 
H people know about the Multi-breaker, how it 
eliminates fuses completely and how little it costs, 
they choose it in preference to ordinary switch and 
fuse equipment. In the vast majority of cases, they 
don't have to be sold—simply fold. 


Above—A typical Oglesby home. ‘a. 
In the case of Oglesby, it isn’t only the home At right—Utility Superintendent | ! 





; ; Burkett Moliske. 
owners who are quick to see Multi-breaker ad- Below—One of the 300 Square | % 
, . a i , D Multi-breaker installations with . Ma 
vantages. Superintendent Moliske, thinking in terms range circuit and four lighting \ yi 
circuits. 


of dependable service and consumer good-will, en- 
dorses and encourages Multi-breaker installations. 

There’s still another angle as far as electrical contractors are 
concerned. The Multi-breaker paves the way for bigger and better 
wiring jobs—more outlets and more appliances. All of which means 
more profit. 


CALL IN A SQUARE D MAN 





SQUARE J] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 


KOLLSMAN INSTRUMENT DOIVISION, ELMHURST, NEW YORK 











IN CRNROR: SQURRE 0 COMPANY CRNADR LIMITED, TORONTO, ONTARIO 











G.E. Offers 


WIRING MATERIALS 
for Today’s Needs 























WIRING 
MANUAL 
FREE 
OU’LL find exactly the right wiring mate- ' : ; 
: Hk General Electric has prepared a manual 
rials for new wiring systems, for modern- called *‘Adequate Wiring for Industry” 
ization work, and for maintenance in the G-E which describes modern wiring methods 5 
. : . and materials. You'll find it helpful in 
line. These materials are conveniently available checking and planning industrial wiring. 
in your territory, too. G-E Merchandise Dis- The manual interprets wiring in terms of 
. s savings and service. 
tributors are located at all key points in the For a free copy of this manual and for 
. further information about G-E wirin 
country. , : materials see the nearest G-E Siccatnns= 
G-E wiring materials all have the same dise Distributor or mail the coupon. 


uniform high quality and are designed to be 
used together and to give enduring service. The 


line includes conduit, wire and cable and General Electric Company 
; Section CDW-18B 
wiring devices. Appliance and Merchandise Dept. | 


| Bridgeport, Conn. 


Sirs: Please send me free a copy of “Adequate Wiring 
for Industry” with information about G-E Wiring Materials. 


GENERAL@@ ELECTRIC [i me a 











